Mal<e sure the drill is raised to clear au ousiacies ueioro wwihr or 
compressor power). 

DURING OPERATION 

Make sure the drill g:uide is raised to clear all obert)acIes Ixifero towinpr or tnuni 
under compressor power). 

Wear safety glasses while drilling, to prevent damage to the eyes. 

Use extreme caution when walking alongside the unit while tramming. The pixr 
are fast-acting during starting and turning. 

AFTER OPERATION 

When the hydraulic system is not in use, turn off pump to prevent pressure bu 
Be sure compressor is shut off and pressure in linos reloaaod bofor*© disconnect! 


fcNr.E 


HBADQUARraRS 
DEPARTMENT OF THE ARl 
Washington, D.C., 1 December 
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Ofp^rcttoi*, Organkcstioncel, Direct and General Support, 
and Depot Maintenance Manual 

DRILL, «>N£UMATIC, DRIFTER: EOOM°TYPg; 
CRAWLER-MOUNTW: SELF«PROFELLED (INOERSOLL^RAND 
MODELS CM1S0A/D4/SA AMD CM225/D4/5A) 

BN AND BN 3320^410-5549 


TM b-3820-239 1l>, 25 January TJ68, Is 
nged as follows: 

The title is changed as shown above. 

Po»e 1-1. Paragraph 1-1, CM225/D4Y5A is 
ed after CM150A/D475A. 

nragraph l~3n. Delete Ingersol 1-Rand Model 
thOA/D475A. 

Page 1-2. Paragraph l-4a, the following is 
ed: MODEI. CM225/D475A, CONTRACT 
DSA700-69-C-H056, FSN 3820-410-5549, 
TE MFD— 1969. 

Yirngrapli l-4b(J), the following is added: 

Model CM225/D475A 

Serial No CL23100 and C1.23301 tlirough 23349 

Page 1-5. The following data is added to para- 
phs indicated: 


Paraffrapk l’4b(lS): 

Model ICTLMOAA (CM225/D475A) 

Paragraph l-4bfI6); 

Model 1CYL640AE (CM225/D47SA) 

Paragraph I-4b('17): 

Model ICYLfidOAR (CM255/D475A) 

Paragraph l-4b(J8): 

Model lCVIi640Ar (CM225/t)475A) 

Paragraph l-4b(19'): 

Model ICYLMOAC (CM225/D476A) 

Page 1-6. Paragraph 1-5 is superseded a 
lows: 

1-S. Difference in Models. 

This manual covers the Ingersoll-Rand N 
CM150A/D475A and CM225/D475A pneu 
drills. There are differences between the 



Street slbow, 1 in. NPT x 45® (2) 

Lttbricator acsembly 

Bolt, % In. X in. Ig (4) 

Nut. ^ in. (4) 

Reducing bushing, I in. x V4 in 
NPT 

Street elbow, 1 in. NPT x 90® 

Reducing bushing, 1 In. x IV4 in. 
NPT 

Air hose, 2 in. x 17 ft 6 in. Ig 
Hose stem (2) 

Hose clamp <2) 

Hose, deflector (2) 

Hose clamp (2) 

Main air valve 
Nipple, 2 in. NPT x 6 in. Ig 
Nipple, 2 in. NPT x 2Vfe in. Ig 
Hose clamp, half (2) 

Stud, in. x 4 in. Ig 
Nut, Vi in. 

Pipe, lA in. NPT x IVi in. Ig 
Coupling, % In. NPT x 2% In. Jg 
Street elbow, 1 In. NPT x 90® (2) 
Air hose, 1 in. x 32 in. Ig (2) 
Hose stem (4) 


32 Street tee, IVfe in. NPT 

33 Street eibqw, 1V4 In. NPT x 90* 

34 Elbow, IVfe in. NPT x 90® 

35 Nipple, XV^ in. NPT x 3 In. Ig 

36 Air hose, 1 in. x 72 in. Ig 

37 H98r stem <2) 

36 Hose clamp, half (4) 

36 Bolt, % in. X 2y4 in. Ig (4) 

40 Nut. % in. (4) 

41 Street tee, 1 In. NPT 

42 Street elbow, 1 in. NPT x 90® 

43 Reducing bushing, 1V4 in. x I in. 
® NPT 

44 Nipple, 1 in. NPT x IVSs in. Ig 

45 Elbow, 1 in. NPT x 90® 

46 Air hose, 1 in. x 32 in. Ig 

47 Hose stem (2) 

48 Hose clamp, half (4) 

49 Bolt, % in. X 2V4 in. Ig (4) 

50 Nut, % in. (4) 

51 Street lee, 1 In. NPT 

52 Street elbow, 1 In. NPT x 90* 

53 Reducing bushing, IV4 in. x 1 in. 

NPT 


56 Bolt, % in X 2V4 in. Ig 

59 Nut. % in. (4) 

60 Street lee. 1 In. NPT 

61 Reducing bushing, iy4 i 

NPT 

62 Street elbow, 1 in. NPT 

63 Nipple. 1 in. NPT x 

64 Elbow, 1 in. NPT x 90® 

65 Air hose, 1 In. x 32 in. 
68 Hose stem (2) 

67 Hose clamp, half (4) 

68 Bolt, % in. x 2 V 4 in. Ig 

69 Nut, % in. (4) 

70 Street elbow, t in. NPT 

71 Reducing bushing. iy4 h 

NPT 

72 Street elbow, 1 in. NPT 

73 Street tee, 1 in. NPT 

74 Air hose, Mi In. x 22 In. 

75 Hose nipple (8) 

76 Hose clamp (8) 

77 Reducing bushing. y4 In 

NPT (4) 

78 Street elbow, in. NF 

(6) 

79 Air hose, y4 In. x 12 In. 

80 Shuttle valve, Vi in. NP 
B1 Nipple, V4 in. NPT x T9 i 


Page J*J3. Figure 1-5.1 is added- 
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raragrapn is 

b. Using a grease gun, fill each fitting until 
grease is forced out through the seals. 

Page 6-43. Paragraph 6-52.1 is added. 

6*52.1. Disassembly (Model CM225/D47SA) 

a. Power Dump and Swing Assembly. Refer 
to paragraph 6-52a. 

b. Hydraulic Cylinders. 

NOTE 

The hydraulic cylinders are similar in 
construction. For maintenance purposes, 
a typical cylinder will be covered. Differ- 
ences in the check valve parts do not 
affect the instructions appreciably. 

(1) Remove capscrews (1, fig. 6-20.1) and 
lockwashers (2). 

(2) Using a suitable spanner wrench, un- 
screw retainer ring (17). 

NOTE 

The retainer ring cannot be completely 
removed when unscrewed, since it may 
not fit over the fitting of the piston rod 
assembly. 

(3) Slide piston rod assembly (19) , with all 
parts attached, out of barrel assembly (29). 


locR pm. DacKup ring, anu iuw 
repairing the liydraulic cylinder 
parts are not available separat€ 
are furnished in a service kit. F 
TM 5-3820-239-35P 

Paragraph 6-55. J is added. 

6-55.1. Reassembly (Model CM225 

a. Hydrauftc Cylinder*. 

NOTE 

Coat all parts with clean hydraul 
aid in reassembly. 

(1) Install all check valve part 
in figure 6-20.1. 

(2) Slide rod wiper (18), retaine 
and gland nut (16) onto piston ro 
(19). 

(3) Install springs (14), male ac 
and V -packing (12) into cylinder 
Mount 0-ring (11) and backup ring 
cylinder head, and slide the assemble^ 
piston rod assembly (19). Install loc 
retain the parts. 

b. Power Dump and String Asse 
to paragraph 6-S5c. 


ME 3820*239.|.'>/6 


i.otJi jiiii 

; Hi;«r hi’irkiuj^ pl&Ut 
i U-cvip 
0-rln^^ 

; Hiiiton 


\{ 0-v.r\i\ 

\?. V-packing 
!3 Mnlo adapter 

14 Spring 

15 Cylinder head 

16 Gland nut 

17 Retainer ring 
Rnd ^ioer 


Bvuthing 

22 Pipe plug 

23 Pipe plug 

24 Spring 

25 Poppet 

26 Pipe plug 

27 Pilot check piston 

28 Piston ring 



Major General, United States Army, 

The Adjutant General. 

Distributicii: 

To be dLstrlbuted In accordance with DA form. 12-25B (qty rqr Block No. 3«), Operator reqiUremfflita 
DriUing Machine. 



Operator's, Organizational, Direct Support and General 
Support Maintenance Manual 
DRILL, PNEUMATIC, DRIFTER: 

BOOM TYPE; CRAWLER-MOUNTED; SELF-PROPELLED 
(INGERSOLL-RAND MODELS CM150A/D475A 
AND CM225/D475A) 

FSN 3820-854-4149 
AND 

FSN 3820-410-5549 

TM 6-3820-239-15, 25 January 1968, is changed as Page 2-1. Paragraph 2-2.1. is added aft 
follows: graph 2-2. 

The title is changed as shown above. 

Cover. Inside the front cover, the following is 2-2.1. Maintenance and Operating 
added to the BEFORE OPERATION SAFETY Supplies 

PRECAUTIONS: “Drill should not be operated 

without striker bars.” Refer to table 2-1 for a complete list of 

Page ii. In the table of contents. Appendix B is nance and operating supplies required fo 
rescinded. operation o f the drill. 


Thlt change supersede* C 1, 7 Februery 1969. 













ubparagraph 2-‘l lc(2) C/^. 
c.i. / 7 ia^a//mflr ^/le s/ianfe ptece (striker bar). 

(1) Loosen the chuck jaw retainer bolts and 
emove the chuck jaw retainer. 

(2) Insert the shank end of the striker bar in 
he drill chuck, 

(3) Slide the chuck jaw retainer over the end 
f the striker bar and bolt it to the front head 
f the drill. 

CAUTION 

Operation of the drifter drill without the 

striker bar should not be attempted. 

^age 2-9, Immediately after subparagraph 2'Urf 


VP ^ 1/1 41# 144 L\/ k VT f 4«4 \ V U 1 1 I 

clockwise) direction for a minimum 
period of 5 minutes. 

Page. S~5. Subparagraph 3*9c is supersede 
follows: 

c. Fill with rock drill oil, MIL-L2104B, as i 
as necessary. 

Page 3-9. In figure 3-7(2), TRACK ROLLER 
FITTINGS is changed to read "TRACK ROL 
GREASE FITTINGS." 

Page A~l. In paragraph A6: 

TB 740-93-2 is changed to read "TB 740-9 
TP 740-93-3 is changed to read "TM 740-9 
PageB~l. Appendix B is rescinded. 


Distribution: 

To b« distributed in accordance with DA Form 12*25B (qty rqr block No. 385) Operator 
nance Requirements for Earth Drilling Machine. 
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General Support, and Depot Maintenance Manual 
DRILL, PNEUMATIC, DRIFTER: 
BOOM-TYPE; CRAWLER-MOUNTED; SELF-PROPELLED 
(INGERSOLL-RAND MODEL CM150A/D475A] 

FSN 3820-854-4149 


Paragraph 

IHAPTBR 1. INTRODUCTION 

Section I. General l-l, 1-2 

n. Description and tabulated data 1-3 — 1-5 

Chapter 2. INSTALLA.TION AND OPERATION INSTRUCTIONS 

Section T* Soa-vice upon receipt of equipment 2-1 — 2-6 

n, Movement bo new worksite 2-6, 2-7 

IIL Controls and instruments 2-8, 2-9 

IV. Operation of equipment 1 2-10 — 2-19 

!hapter 8. OPERATOR AND ORGANIZATIONAL MAINTENANCE 
. INSTRUCTIONS 

Section I. Special tcxtls and equipment 3-1, 8-2 

IL Lubrication 3-3, 8-4 

III. Preventive maintenance service 8-6 — 8-7 

IV, Operator's maintenance 3-8 — 3-14 

V. Troublershootlng: 8-16 — 3-21 

VI. Hydraulic retservoir 8-22, 8-23 

VII. Peed chain 8-24—3-28 

VIII. CentraliJier - - 3-29-^3-31 

IX. Drifter drill 3-32,3-34 

X. Traction unit 8-36, 3-86 

XI. Automatic brakes 3-37, 3-38 

XII. Tow hitch 8-39 — 8-41 

XIII. Hydraulic pump assembly 3^2 — 3-44 

XIV. Hydraulic cylinders 8-46 — 3-47 

XV, Main air valve and manifold lubricator 8-48 — 3-60 

XVI. Air feed motor 3-51 — 3-68 

XVIT. Remote control manifold 8-64 — 3-56 

XVIII. Hydraulic valve^ assembly 3-67 — 3-69 

XIX, Propelling controls 3-60 — 3-62 

IHAPTER 4. DIRECT AND GENERAL SUPPORT AND DEPOT 
MAINTENANCE INSTRUCTIONS 

Section I. General 4-1, 4-2 

II. Description and tabulated data 4 _g, 4-4 

IHAPTER 6. GENERAL MAINTENANCE INSTRUCTIONS 

Section I. Special tools and equipmemt 5-1, 6-2 

II. Troubleshooting 5-3 — 6-10 


IX. Power guide extension mounting 6-57 — 6-6J 

X. Hydraulic boom assembly 6-64 — 6-7( 

XI, Boom base aissembly 6-71 — 6-7' 

XII. Complete traction drive 6-78 — 6-S^ 

XIII. Main frame and track assembly 6-86 — 6--8J 

XIV. Traction unit 6-90 — 6-9( 

XV. Tow hitch - 6-97— 6-l( 

Appendix A. REFERENCES 

B, BASIC ISSUE ITEMS LIST AND MAINTENANCE AND 

OPERATING SUPPLIES 

c. maintenance allocation chart 


Index 


CHAPTER 1 
INTRODUCTION 


SecNon I. 

Scope 

These Instructions are published for use 
ersonnel to whom the Ingersoll-Rand Mod- 
!M150A/D476A pneumatic drills are 
d. Chapters 1 through 3 provide informa- 
on operation, preventive maintenance serv- 
and organizational maintenance of equip- 
accessories, components, and attach- 
s. Chapters 4 through 6 provide 
■mation for direct and general support and 
t maintenance. Also included are descrip- 
of main units and their functions in re- 
aship to other components. 

Appendix A contains a list of publica- 
applicable to this manual. Appendix B 
Hina the list of basic issue items authorized 
operator of this equipment, and the list 
aintenance and operating supplies required 
nitial operation. Appendix C contains the 
itenance allocation chart. Organizational, 

:t and general support, and depot mainte- 
e repair parts and special tools are listed 
M 5-8820-289-20P and 36P. 

Section II. DESCRIPTION 

Description 

General. The Ingeraoll-Rand Model CM 
L/D47BA pneumatic drill (fig. 1-1 and 
is a self-propelled, compressed air oper- 
, crawler-mounted, boom-type drifter drill 
is used for drilling holes in rocklike forma- 
j. The unit is designed to drill both verti- 


GENERAL 

c. Numbers in parenthesis followint 
menclature callouts on lllusitrations Im 
quantity; numbers preceding nomencl 
callouts indicate preferred sequence. 

d. Report of errors, omissions, and r 

mendations for improving this publicatit 
the individual user is encouraged. Rt 
should be submitted on DA Form 2028 
ommended Changes to DA Publications! 
forwarded direct to the Commanding Ge 
U. S. Army Mobility Equipment Comi 
ATTN: AMSME-MPP, 4300 Goodl 

Blvd., St. Louis Mo. 63120. 

1-2. Record and Report Forms 

a. DA Form 2258 (Depreservation ' 
for Vehicles and Equipment). 

b. For other record and report forms 
cable to operator, crew, and organize 
maintenance, refer to TM 88-750. 

Note. Applicable forms, excluding; Standard 
46 (United States Government motor vehicle 
tiflcation card) which is carried by the operator 
be kept in a canvas bag mounted on the cqul 

AND TABULATED DATA 

portable compressor capable of supplyin 
cfm (cubic feet per minute) of air at 1 
(pounds per square inch), and a 2-lncl 
hose are required to supply all operatlr 
needed for drilling and tramming (prope! 

&. Tramming. The pneumatic drill tr 
unit (fig. 1-1) is equipped with two B 


below. 

c. Toioinfi the Pneimutir Drill. The traction 
drive allows the 5)ioi)olliug air motors to be 
declutclied and tiie brake deactivated for tow- 
ing. In this way, the tracks turn freely when 
the |)neiin)atic drill i.s being towed to a new 
location. The tow hitch (fig. 1-2) provides a 
convenient connection point for towing i)iu‘- 
poses. 

d. Propellbifj Confrols. The propelling con- 
trols (fig. 1-2) are mounted on a propelling 
control arm which can be mounted in one of 
three locations for operator convenience. If the 
operator (le.sircs to stand on the oiierator’s 
))latfoi-in while tramming, the controls are 
mounted on a fixed bracket on top of the boom 
base (fig. 1-2). If the operator desires to 
walk either alongside or behind the pneumatic 
drill, the )uopelUng controls arc attached to a 
propelling control arm which can be swiveled 
to the side or to the rear of the unit. The pro- 
pelling controls consist of two Identical con- 
trol valves, each of which controls one track 
independently of the other. The valves can bo 
moved either forward or back, and are spring- 
returned to the center (off) position for safety. 
The independent action of each valve permits 
turning in a smaller radius than would normal- 
ly be )iossible in a unit of this she. 

c. Drifier Drill Posit iouint/. The hydraulic 
boom assembly (fig. 1-1) consists of several 
hydraulically-operated (boom lift and boom 
swing) cylinders whicl\ position the entire drill 
guide and power dump and swing assembly as 
veciuired for drilling operations. The comidete 
range of boom travel is 100" in a horizontal 
direction and 82" in a vertical direction. The 
power diiini> and swing assembly (fig. 1-1) 
consists of a dump cylinder and swing cylinder 
wliicli hydraulically position the drill guide at 
the dcsii'cd drilling angle. The i)owev dump 
and swing assembly iicrmits a full 180" vertical 


mounting contains a di ill guide ex 
inder which i.s hydraulically cont 
the hydraulic valve (fig. 1-2) to lo’ 
guide in order to place the foot picc 
against tlic ground for added at: 
drill itself is operated from tlie >'Oi 
manifold, which lias five valves, fo 
are used. A rotation selector valv< 
drifter drill in the de.sired direction 
A drill feed control valve moves 
and down. A drill throttle conti-o 
lects the speed of drilling. A blo\ 
allows air to clean out the hole. 


T-4. Identification and Tabulatod 

«. identification. Tlie Ingensoll-] 
CM150A/D475A pneumatic drill h 
jor identification plate. The infov 
tained on tlie jilate is listed below, 

U.S. Anny 

Drill, pneiunatic, di’ifter 
M01)EL_CMI60A/D476A 
CONTU NO.— DAAK01-C7 -C-D01)i5 
SER 

CAPACITY 
KEG NO. 

FSN 3820-864-4149 
GVW 8,600 LB 
LG— 192 IN, 

HGT— 72 IN. 

W— 84 IN. 

SHIP WT— 8,600 LB 
CUBE— 700 FT 
DATE MFD— 1967 
ENG SER 
WARRANTY 
DATE SHIPPED 
DATE INSP 
INSP STAMP 
MFD BY — IngevBoU- 
Rand 

b. Tabulnted Data. 

(1) Pnenmatic. drill. 
Manufacturer lnger.soll-Ran( 





(’6) 1020 mien. 

Manufacturer IIolland-Hitch Co 

Model 760^1 

.< 4 ) Hydraulic ptimp. 

Manufacturer ViclooTfl, Inc. 

Model VUQ-16-1A-10-LHS85 

'ype Vane 

( 6 ) Hydraulic pump coupling. 

Manufacturer Link Belt Co 

Model RC-^5010 

‘ype Flexible 

( 6 ) Propcllhig air motovf^. 

Manufacturer Ingersoll-Rand 

Model HH62 

( 7 ) Drill steel c.enivalizer. 

Manufacturer Ingersoll-Rand 

Model A46CM160A 

( 8 ) Drill feed chain. 

Manufacturer Link-Belt Co 

Model RCSaSU 

'ype Roller 

( 9 ) Throttle valve. 

Manufacturer Ho^je Accessories Co 

Model LE-HI VF-60 

ize — 1/2 in. NPT 

( 10 ) Return line oil filter. 

Manufacturer Vickers, Inc . 

Model OFM-lOl 

ize 1 in. NPT 

( 11 ) Main air valve. 

Manufacturer ^.Homestead Valve Mfg Co 

Model 1112 

ize 2 in. 

( 12 ) Drain plugs. 

Manufacturer Lisle Corp 

Vpe Magnetic 

( 13 ) Air feed motor assembly. 

Manufacturer Ingersoll-Rand 

lodel 128CM160A 

( 14 ) Propelling motor control valve. 

Manufacturer Galland-Henning Nopak 

Div 


relief poppet 

( 16 ) Dump cylinder. 

Manufacturer Benton Harbor Eng 

ing Works Inc 

Model 1CYL640K 

Type Hydraulic with thei 

relief poppet 

( 17 ) Stving cylinder. 

Manufacturer Benton Harbor Eng 

ing Works Inc 

Model 1CYL640J 

Type Hydraulic with ther 

relief poppet 

( 18 ) Boom tlfi cylinder. 

Manufacturer Benton Harbor Eng 

ing Works Inc 

Model 1CYL640G 

Type — Hydraulic with theac 

relief poppet 

( 19 ) Boom swing cylinder. 

Manufacturer Benton Harbor Eng 

ing Works Inc 

Model 1CYL640F 

Type Hydraulic with ther 

relief poppet 

( 20 ) Nut and bolt torque data. 

Return line oil filter 12 to 16 ft-lb (foot- 

mounting bolt pounds) 

Traction unit sprocket 160 fMb 

stud nuts. 

Pipe plugs 

1/8 in 15 to 20 fWb 

1/4 in 40 to 60 ft-lb 

3/8 in 90 to 100 ft-lb 

1/2 in 140 to 160 fMb 

5/8 In 180 to 200 ft-lb 

3/4 in 240 to 260 ft-lb 

1 In 840 to 860 ft-lb 

Bolts and nuts (thread 
size) . 

No, 2 2 in.-lb (inch-pound 

No. 8 8 in.-lb 

No. 4 4 In.-lb 

No. 6 8 in.-lb 

No. 8 in.-lb 


agnram. 


1 In 200 to 210 ft-lb 

1 .1/8 In 280 to 800 ft-lb 

1 1/4 in 880 to 400 ft-lb 

1 8/8 in 430 to 470 ft-lb 

1 1/2 in 500 to 660 ft-lb 

(21) Dimevsions and weight (fig. 1-1). 

verall height (guide 16 ft (feet) 
vertical). 

verall length (lees 8 ft. 10 in. 

boom and guide) . 

'rack width 7 ft 

rack length 8 ft, 8 in. 


(28) Hydraulic piping diagram. S« 
1 - 6 . 

}-5. Difference in Models 

This manual covers only the Ingers 
Model CM160A/D476A pneumatic d 
known unit differences exist for th 
covered by this manual. 



w 

i 




MANIFOLD LUBRICATOR- 
19 — 


i ^ 8 

h 3 / 7 l9 





71 68 


v2l 26/ 29 

28 V 



MAIN AIR VALVE 
I BRAKE 


RIGHT 
(CURBS 1 1 
TRACTK 
DRIVE 


32 34 


67ir=^\( 


‘-8FT P® 

(ROADSIDE) *70' 
TRACTION 

DRIVE 68- 

67 — “ 
66 ' 


*-‘64aLA-^37 j 
'69'^38 


:;i243 46 propelling, 

AIR MOTOR 


50 48 

\kiy' 

\ / /f 

/ 




- — ^ 65[ 



J ilE 



— 6 


PROPELLING, 
AIR MOTOR 


40 41 \ 45 
44 


INLET 

REVERSE 


6Zg\60 5'7 


FORWARO- 


22 2 
23 / 19 27 



FORWARD 


PROPELLING 

MOTOR 

CONTROL VALVES 


MEC 3820-239- 



« fjoupimg, ij/o X 1 0/10 in. 

9 Adapter (2) 

10 Universal swivel (2) 

11 Hose» 21 in. 

12 Hose stem (2) 

18 Hose clamp (2) 

14 Stop nut, 1/2 in. 

16 Hose clamp half (2) 

16 Pipe, 1/2 X 1 1/4 Jn. 

17 Stud, 1/2 X 4 in. 

18 Air hose, 2 in. x 17 1/2 ft 

19 Street elbow, (K)® x 1 In. (2) 

20 Nipple, 1 X 5 in. 

21 Elbow, 90® X 1 in. 

22 Hose stem (2) 

28 Hose clamp (2) 

24 Alrhoso, 1 in, x 7 1/2 ft 
26 Nipple, 1 x 2 in. 

26 Elbow, 90° X lln. 

27 Street elbow, 90® x 1 in. 

28 Hose stem (2) 

29 Hose clamp (2) 

30 Hose clamp, 2 1/8 ID x 2 1/2 OD x 8/4 In. 

i\ik (6) 

31 ■ Air hose, 1 in. x 7 1/2 ft 

32 Street eU>ow, 90® x 1 In. (3) 

33 Reducing* bushing, 1 1/4 to 1 In. 

34 Nipple, 1x11/2 in. 

36 Elbow, 90® X 1 Jn. 


Jiveuuoinjf l w x/h iii. 

44 Street tee, 1 ip, 

46 Hose stem (2) 

46 Hose clamp (2) 

47 Air hose, 1 in, x 6 ft 

48 Street elbow, 90® x 1 in. (3) 

49 Reducing bushing, 1 1/4 to 1 in. 

60 Nipple, 1x1 l/2ini 

61 Elbow, 90® X 1 in. 

62 Street tee, 1 In, 

63 Hose stem (2) 

64 Ho&e clamp (2) 

66 Air hoso, 1 x 103 in. 

60 Reducing bushing, 1 1/4 to 1 in. 

67 Street elbow, 90® x 1 in. 

68 Close nipple, 1/4 x 7/8 in, 

69 Reducing bushing, 1 to 1/4 in, 

60 Street tee, 1 In. 

61 Hose stem (2) 

62 Ho&o clamp (2) 

68 Air hose, 1 x 93 in. 

64 Street el))ow, 90® x 1 1/4 in. <2) 

66 Reducing bushing, 1 to 1/4 In. (2) 
06 Street elbow, 90° x 1/4 in. (4) 

67 Hose nipple, 1/4 in. (8) 

68 Hose damp, 1/4 In. (8) 

69 Shuttle vnlve (2) 

70 Air hose, 1/4 x 12 In. (2) 

71 Air hose, 1/4 x 22 in. 


Figure 1-S — Continued. 
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7 

Reducing tee, 2 x 2 x 3/4 in. 

20 

8 

Nipple, 2 X 2 in. 

21 

9 

Reducing bushing, 2 1/2 to 2 in. 

22 

10 

Hose stem, 3/4 in. (4) 

28 

11 

Hose clamp (4) 

24 

12 

13 

Air hose, 8/4 x 80 in, (2) 

Reducing bushing, 1 to 3/4 in. (2) 

25 


Air hose, 8/4 in. x 17 ft 
Reducing* bushing, 1 to 8/4 in. 
Adapter (4) 

Swivel (4) 

Air hose, 8/8 in, x 18 ft (2) 
Reducing bushing, 8/4 to 8/8 in 


Figure 1-4 — Continued. 
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CHAPTER 2 

INSTALLATION AND OPERATION INSTRUCTIONS 


Section I. SERVICE UPON RECEIPT OF EQUIPMENT 


Unlooding Equipment 

le pneumatic drill is equipped with two 
ig and tie down lugs (fig. 1-1) on each 
of the track frame for crane handling, 
n unloading the unit from the flatcar or 
er bed, use a spreader bar located over the 
;r of gravity (fig. 2-1). 

anting: Do not attempt to lift the pneu* 
c drill unless the drill guide is positioned 
hown. If this procedure is not followed, 
dancing of the load may occur which can 
e damage to the equipment and severe 
ry to personnel in the area. 

Unpacking Equipment 

le pneumatic drill is shipped completely 
nbled and is not packed in any exterior 
liners or crates. 

Inspecting ond Servicing Equipment 

Refer to the basic issue items list (app. B) 
leck for the presence of all required mate- 
, Check all parts for insecure mounting, 
ten all loose mounting screws- and caps. 
Refer to paragraph S-6 for daily proven- 
maintenance services to be performed. 
Visually check the pneumatic drill for 
ing parts and for damage that may have 
rred during shipment. Carefully check all 
s and fittings for abrasion and tightness. 


2-5. Installation or Setting up InstructU 

a. Location. 

(1) Towing. 

(a) If the pneumatic drill is to be 
to the desired worksite, dist 
the clutch on each propellir 
motor by pulling the clutcl 
pin handle (fig. 2-2) out to 1 
tracted position, and turnir 
handle to lock it in this po 

Caution: If the clutches a 
disengaged before towing, di 
to the internal parts of the 
will occur. 

(b) Release the automatic brak 
the propelling air motors by 
ing in (clockwise) the se' 
(fig. 2-2) on each brake cy 
Tighten the locknut to reta 
setting. 

Caution: Do not tow the 
matic drill at speeds greatei 
4 mph (miles per hour). 
that the drill guide is 
enough to clear obstacles. 

(2) Tramming. 

(a) Engage the clutch on each \ 
ling air motor by releasin 
clutch lock pin handle (fig. 
Turn the handle either rij 
left until it releases and pt 
Tf fViP Innlf nin nnt Ann 


Installation of Separately Packed 


SPREADER BAR 





aligned with the pin. Refer to para- 
graph 2-5 b for. connections re- 
quired. 


Wartdng: If the clutch lock pin 
handle is engaged when air is di- 
rected to the propelling air motors, 
the unit will move forward quick- 
ly. Under no circumstances at- 
tempt to pull the propelling motor 
control handle back to cause re- 
verse tramming while standing 
near the clutch. 


clockwise) the setscrew (fig. 1 
on each brake cylinder. When 
setscrew is free of piston d 
tighten the locknut to retain 
setting. 


Cautions Be sure that the t 
guide is raised high enough 
clear obstacles. 


b. Connections. 


(b) Set the propelling motor automatic 
brakes by unscrewing (counter- 


(1) Blow out the main air hose from 
compressor, to assure that all fon 
material Is removed from the lint 
the hose is new, coat the inside i 









LOCKNUT 







SETSCREW 








IIS 










air pressure loss. 


(2) Disconnect the 1 1/2 inch main hose 
at the drifter drill and blov.' out the 
line for several minutes to remove 
trapped moisture and dirt. 

Caution: If the cir Inwe io nv-.:', 
allow the compressor to run tvlth the 
hose disconnected from the drifter 


must he 

(.i) ('onuect tlie lio;i<!;> ami 
tings for tiglvtueas. 

c. Ltfhncfftion. Before niletnpfi 
rnako ;;iin’ tlial the pneinnatic dri 
lubricated. Refer to paragraph 3 
preventive maintenance services. 


Seetion II. I'JlOVtMiiMV 'iO MkW WOHKJilYt 


Dismantling for Movement 

a. If the pneumatic drill is to ho moved a 
short distance by tramming, no diamautling iti 
required. Follow tho procedures of paragrajib 
2-Bo (2). 

5. if the pneumatic drill Is to be moved by 
towing, disconnect the compressor hose, and 
use the tow hitch located at the rear of the 


unit (fig. \ 2). Follow tlio proce 
gvapl\ 2 lia(l). For longer diotan 
c.<wmvy io l,i<ii)r.ji(>rt by uiil or trail 
to poiiitlon llu) drill giddo mi «ho\ 
before lifting. 

Rofer to paragiaph 2 ii for 
procec!ure.s. 


Section m. CONYKOIS AMD IMSYHUMEf i»'5> 


2-8. General 


projier operation of the pneumat 


This section describes, locates, illustrates and 
furnishes operator, crew, or organizational 
maintenance personnel sufficient information 
about various controls and instruments for 


‘i- •V', iiontrots and Instrutni^nts 
The purpose of controls and ins 
their normal settings are illustn 
2-3. 


Section IV. OPERATIOW OP KQUIPMEWt 


2-10. General 

a. Instructions in this section are published 
for information and guidance of personnel re- 
sponsible for operation of the pneumatic drill. 

h. The operator must know how to perform 
every operation of which the pneumatic drill 
is capable. This section gives instructions on 
starting and stopping the pneumatic drill, basic 
motions of the pneumatic drill, and on coordi- 
nating basic motions to perform specific tasks 


the operator may have to 'vary gl 
to fit the individual job, 

2-11. Starling 

«. General, 

(1) Perform necessary dai 
maintenance services ( 

(2) Turn on main air valve 

h, I'ramminff. 



Figw* t-S(l). Cwitvote a»id feistnmwnts. 


(2) Follow the propelling procedure as 
follows: 

(a) To propel straight forward — push 
both control handles forward at the 
same time, 

(b) To propel iii reverse-pull both 
•control handles toward operator at 
the same time. 

(c) To make a sharp left turn — push 
the right hand control handle for- 
ward and pull the left hand control 
toward the operator at the same 
time, 

(d) To make a sharp right turn — push 
the left, hand pont.rol handle for- 


trol handle toward operator at 
same time. 

(e) To make a gradual right tur 
push the left hand control hat 
forward, allow the right hand ( 
trol handle to remain in neut 
(/) To make a gradual left turn — p 
the right hand control handle 
ward, allow the left hand con 
handle to remain in neutral, 
(fir) Care should be exercised as 
propelling motors are fast ac 
especially in starting and turn 

e, Positiovinfj the Drill Guide. 

(1) Turn on the hydraulic pump by 





Figure g-sC#;— Continued. 


SO that the handle is in the same di- 
rection as the piping* 

(2) Position the drill guide as required 
by following the procedure: 

(a) To raise the boom— move the boom 
lift lever to the “UP” position. To 
lower the boom— move the boom 
lift lever to the “DOWN” posi- 
tion. 

(b) To move the boom to the right — 
move the boom swing lever to the 
“RIGHT” position. To move the 
boom to the left — move the boom 
swing lever to the “LEFT posi- 


“UP” position. To tilt 
guide down — move the g 
lever to the “DOWN” po 

(d) To swing the drill gui 
ylglvt— move the guide s 
to the “RIGHT POSn 
swing the drill guide to 
move the guide swing !■ 
“LEFT POSITION”. 

(e) To raise the drill guide 
guide extension lever h 
position. To lower 
guide— move the guidt 
lever to the “OUT” pos 

(/) Turn off pump when 
Tiirdvnillir controls bv 



Figu-re S-S( i) — Continued. 

d. Drilling, 2 , A bluish oil mist 

(1) Open the valve on the manifold lu- in the drill exhaust 

bricator (figr. 2-3) by following the If the above coi 

procedure: exist, the needle vj 

(fi) Turn the valve handwheel in a additional adjustin. 

clockwise direction until the valve (d) To increase the fl( 

is completely closed. the needle valve I 

(6) Open the valve six complete turns terclockwise. 

by turning the handwheel in a (c) To decrease the f 

counterclockwise direction. the needle valve 1 

(c) Start the drill. After a few minutes 


wise» 





lubricator for oil, and connect main 
air line. If drill is new, remove air 
hose at drill and turn on air supply 
when oil vapor emerges from hose. 
Reconnect hose to drill. 

b) Install drill steel & bit in drill 
and close centralizer arms above 
bit. 

c) Position drill guide to the desired 
drilling location. Extend the power 
guide extension cylinder until the 
foot piece is firmly against the 
drilling face. 

[d) Turn drill blow control on, use the 
feed motor control to move drill 
until bit is just above rock. Put ro- 
tation control in forward. Turn on 
drill control to rotate bit slowly. 
Feed bit down into rock and collar 
hole. 

[e) After collaring hole, turn drill con- 
trol on full and adjust feed to al- 
low steel to rotate freely. 

[/) After hole is bottomed, shut off 
drill. Use the drill blow contml to 
clean out hole. After hole Is 
cleaned, shut off all air blow, and 
i*etract drill steel from hole. 

iff) If needed, add another drill steel 
(bo deepen hole or move drill to 
next position for new hole as re- 
quired and repeat cycle. 

Iding Extension Rods. 

I Shut off the drill control at the re- 
mote control manifold. 

I Use the feed control to retract the 
drill to free the bit from the bottom 
of the hole. 

\ Place the ROTATION control in the 
neutral position to stop rotation. 

Caution: The drill power can be 
used to loosen couplings but this pro- 


loose on the shank piece. 

(B) Shut off the DRILL contrcfl. 

(7) Place the ROTATION selector in tin 
reverse position. 

(8) Use the FEED control to raise th( 
drill, allowing the shank piece tc 
drop clear of piston action. Keep tin 
shank piece clear of hammer rang< 
when using reverse rotation to un' 
screw threads. Threads can be dam 
aged by the hammer blows when noi 
in full contact. 

(9) Operate the DRILL control at pari 
throttle to unscrew the shank piec< 
from the coupling. 

(10) Shut off the DRILL control. 

(11) Retract the drill to the top of tin 
drill guide. 

(12) Lubricate the threads at both ends oi 
the coupling. 

(18) Screw a coupling on one end of th< 
extension rod by hand. 

(14) Align the extension rod and couplinj 
with the shank piece and screw tin 
other end into the coupling restinj 
on the centralizer. 

(IB) Screw the coupling to the shank piecf 
by hand, as tightly as i)ossible. 

(IB) Place the ROTATION selector in thi 
conventional (left-hand) rotation po 
sition, and operate the DRILL contro 
at part throttle to tighten up the ex 
tension rod at both ends. 

Caution: Do not use the hammei 
control to tighten parts since dnniag< 
to threads on the shank piece end ex 
tension rod may occur if the shanl 
piece is struck before the threads an 
in fuli contact. 

(17) Repeat the entire procedure for eacl 
extension rod added. 

to 


d. UsG the FEED control to lower the drill, 
and hold the bit at Uie bottom of the hold under 
normal feed pressure, 

e. Move the DRILL control on and off in 
short bursts until the coupling is loose on the 
shank piece. 

f. Shut off the DRILL control. 

g. Place the ROTATION selector in the re- 
verse position. 

h. Open the centralizer arms and feed the 
drill up the drill guide. 

1 . Stop the drill feed when the coupling 
clears the toj) of the centralizer. 

j. Close the centralizer arms and feed the 
drill down until the coupling rests on top of 
the centralizer. 

k. Opei'ate the DRILL control at part 
throttle to unscrew the drill steel from the 
coupling resting on the centralizer, and the 
coupling on the shank piece. 

l. Stop rotation and feed the drill down the 
drill guide until the shank piece engages the 
coupling resting on the centralizer. 

»i. Place the ROTATION selector in the 
conventional (left-hand) rotation position and 
screw the shank piece into the coupling. Do 
not screw the joint tight. 

tj. Rc))eat the procedure to remove succes- 
sive sections of drill steel. 

0 . Shut off the main air valve and discon- 
nect the bull hose if operation is complete. 
Shut off the compressor. 

p. Perform the necessary daily preventive 
maintenance services (para 3-6). 

2~1 3. Operation Under Usual Conditions 

n. Start the pneumatic drill as desci’ibed in 
paragraph 2 - 110 . 

h. Operate the pneumatic drill as described 
in paragraph 2-116 through 2-lle. 

Warning; Wear a respiratory mask at all 
times during drilling operations, to prevent 


0 , Keep lubricating oil r< 
draulic reservoir full at ail 
moisture condensation in the 

6. Use grade OES lubric; 
proved performance in cold i 

c. Be sure the compresa< 
warmed up before drilling. 

d. Avoid sharp bends in 
them with care. They may bei 
treme temperatures. 

e. Check all exhaust port 
frost formation. Defrost as n 

Warning: Do not touch 
surfaces with bare hands. T1 
to the metal surfaces at < 
tures. 

2-1 5. Operation in Extreme 

а. Where possible, take ac 
ral barriers to keep the unit 
of the sun. 

б. Inspect hoses frequentlj 
terioration due to excessive 1 

2-16. Operation in Dusty oi 

а. Shield the unit from d' 
tage of natural barriers whic 
from blowing sand or dust. 

б. Strain lubricating oil an 
fore adding to the manifold ; 
draulic reservoir, respectivelj 
ing vessels are clean, and te 
avoid dust or grit getting ii 
during refilling process. 

c. Blow all air hoses out 
them to the pneumatic drill. 

d. Take extra care to mak 
por is emerging from the dr: 
ing drilling operations. 

e. Between operating peri' 
tire unit if possible or seal 
cloth or tape. 


internal parts. 


Operation In Salt Water Areas 

'oid contact with salt water as much ns 
since it is highly corrosive. Wash with 
ater -to remove salt, 
ercise extreme care to prevent salt wa- 
alt particles from entering lubricant 
srs, as salt retards the rust preventive 
ind increases the corrosive effect of 
its. 

[nt exposed metallic surfaces if paint 
1 chipped off or otherwise removed, 
tposed ferrous metal surfaces with 


2—19. Operation at High Aititudes 

Since air pressure decreases with increasing 
altitude, the following air consumi)tion multi- 
pliers are provided for various altitudes in 
order that the compressor output can be load- 
justed. The following are based on a multiplier 
of 1.000 at sea level (0 feet). 

a. 1,000 ft; multiplier 1.032 

b. 2,000 ft; multiplier 1.065 

0 . 6,000 ft; multiplier 1.174 

d. 10,000 h; multiplier 1.391 



CHAPTER 3 

OPERATOR AND ORGANIZATIONAL MAINTENANCE 

INSTRUCTIONS 


Section I. SPECIAL TOOLS AND EQUIPMENT 


3-1 . Special Tools and Equipment 

No special tools or equipment are required 
by operator or organizational maintenance 
personnel for maintenance of the pneumatic 
drill. 


3-2. Basic Issue Tools and Equipm< 

Repair parts issued with or autb 
use with the pneumatic drill are lif 
basic issue items list, Appendix 
manual. 


Section 11. LUBRICATION 


3-3. General Lubrication Information 

For the current lubrication order, LO 6- 
8820-289-12, refer to DA Pamphlet 810-4 
(Military Publications). 

3-4. Detailed Lubrication Information 

а. General, Keep all lubricants in closed 
containers and store in a clean, dry place away 
from external heat. Do not allow any dust, 
dirt, or other foreign matter to come in contact 
with the lubricants. Keep all lubrication equip- 
ment clean and ready for use. 

б. Cleaning. Keep all external parts that do 
not require lubrication free of lubricants. Be- 
fore lubricating the equipment, wipe all lubri- 
cation points free of dirt and grease. Clean all 
lubrication jioints after lubricating to prevent 
accumulation of foreign matter. 


c. Points of Lubricaiioii. Service 
cation points at proper intervals as 
on LO 6-3820-289-12. 

d. OES Oil. 

(1) When using grade OES i 
conditions of extreme co 
the oil level frequently, ai 
sumi)tion may Increase. 

(2) This oil may require chan 
frequently than usual bc< 
tamination by dilution a 
formation will increase i: 
weather operation conditio 

e. Oil Filter Service. Refer to figu 
service the return line oil filter. Rcfe 
8-3 and service the suction oil filter 

Note, This service Is pc!rfonne<l only 
liig and flushing the hydraulic roaorvoi 
section VI. 




Figure S-2. Return line oil filter service. 



1000 HOURS OF OPERATION 
(WHEN FLUSHING RESERVOIR) 

CLEAN F(LTER ELEMENT 

WITH APPROVED SOLVENT 

ANO SLOW DRY MEC 3020-239-15/3- 

Figure S~S. Suction oil filter service. 


in at all times, it must be inspected 
lly so that defects may be discov- 
rrected before they result in serious 
failure. The necessary preventive 
i services to be performed are listed 
ed in paragraphs 3-6 and 3-7. Item 
Jicate the sequence of minimum in- 
itjuirements. Defects discovered 
ation of the unit shall be noted for 
sction, to be made as soon as oper- 
ased. Stop operation immediately if 
is noticed which would damage the 
f operation were continued. All de- 
id shortcomings will be recorded to- 
the corrective action taken on DA 
(Equipment Inspection and Main- 
rksheet) at the earliest possible 


Preventive Maintenance Services 

igraph contains an illustrated tabu- 


item numbers are listed consecutively and indi- 
cate the sequence of minimum requirements. 
Refer to figure 8-4 for the daily preventive 
maintenance services. 

3—7. Quarterly Preventive Maintenance 
Services 

a. This paragraph contains an illustrated 
tabulated listing of preventive maintenance 
services which must be performed by organi- 
zational maintenance personnel at quarterly in- 
tervals. A quarterly interval is equal to 3 calen- 
dar months, or 260 hours of operation, which- 
ever occurs first. 

b. The item numbers are listed consecutive- 
ly and indicate the sequence of minimum re- 
quirements. Refer to figure 3-5 for the quar- 
terly preventive maintenance services. 


PREVENTIVE MAINTENANCE SERVICES 
DAILY 


TM 5-3820-239-15 INGERSOLL-RANO MODEL 

CMI50A/0475A 


PNEUMATIC 0 



ITEM 

lubricate in accordance with current lubrication order 

PA 

1 

HOSES AND fittings. CHECK HOSES FOR CONDITION. MAKE SURE 

CONNECTIONS ARE TIGHT. 


— 

2 

LUBRICATING OIL RESERVOIR. CHECK OIL LEVEL. 


3 

LUBRICATOR METERING VALVE. ADJUST FLOW TO DRILL. 


4 

TRACTION DRIVE PLANET GEAR HOUSING. CHECK OIL LEVEL. 


5 

PROPELLING AIR MOTORS. CHECK OIL LEVEL. 

1 

6 

LUBRICATION FITTINGS. ADO GREASE TO FITTINGSION BOOM. HYDRAULIC 
CYCiNOERS.MAlN’FRAME, DRILL GUIDE, POWER DUMP AND SWING ASSEMBLY, 

AIR FEED MOTOR. CENTRALIZER, POWER GUIDE EXTENSION MOUNTING. PROPELLING 
CONTROLS, AND TRACK IDLERS). ADD GREASE TO FITTINGS ON HYDRAULIC PUMP 
(WEEKLY). 


H 

HYDRAULIC RESERVOIR. CHECK AND MAINTAIN OIL LEVEL 9 INCHE^ BELOW 

TOP OF RESERVOIR (WEEKLY). 



TRACTION UNIT. LUBRICATE ROLLERS AND FITTINGS. CHECK OIL LEVEL IN 

FINAL DRIVE HOUSING. 








jbrkotlng Oil Reservoir 

sconnect the manifold lubricator air 
the pipe plug on top of the manifold 
.or. Remove the pipe plug. 

Bert a clean dipstick and check the level 
i the lubricating oil reservoir. 

11 with the prescribed oil as often as 

ry. 

Ion: Do not allow the unit to run with* 
in the reservoir. This oil furnishes the 
tion to the drifter drill and air motors, 
k of lubrication will cause these parts 
’ prematurely. 

Normally, If the reservoir Is filled at the 
Sf of the day, the drill should operate for 
dthout refilling. 

Lubricator Metering Valve Setting 

irn the metering . valve handle (fig, 
[ickwise until cosjnpletely closed. 

len the valve (counterclockwise rota- 
X complete revolutions, 
irt the drill. After several minutes, 
:o see that the following conditions 

I Oil droplets are visible on the drill 
shank piece. 

i A bluish oil mist or haze is apparent 
in the exhaust. 

the above conditions do not exist, or 
;h oil is flowing, readjust the valve as 
1 (counterclockwise rotation allows 
1 to flow; clockwise rotation decreases 
V of oil). 

'on: Do not operate the drill with the 
tor valve closed. The oil furnishes the 
tion to the drifter drill and the air 
and lack of lubrication will cause 


ait, luuri- 

cation holes in the motor case cover. Thus, al- 
though there .is no direct check of the oil level 
in the traction drive planetary gear housing, 
the level must be the same as that in the pro- 
pelling air motor. Proceed as follows. 

a. To check the oil level in the propelling 
air motors, remove the pipe plug located 1/8 
of the way up from the bottom of the motor 
case (fig. 3-6). If oil flows from this port, the 
level is sufficient for both the propelling air 
motors and the traction drive. 

b. If it is necessary to add oil, leave the pipe 
plug off and remove the vent cap at the top of 
the case. Add the prescribed lubricating oil 
through the vent cap port until it flows from 
the pipe plug port. Install the pipe plug and 
the vent cap. 

c. When necessary to drain the oil from the 
traction drive planetary gear housing and pro- 
pelling air motor, remove the magnetic plug 
and pipe plugs at the bottom of each housing 
and allow all of the oil to drain off. Clean and 
install the plugs and refill through the vent 
cap port (b above). 

3-12. Checking Oil Level in Hydraulic 
Reservoir 

а. Remove the vent cap from the hydraulic 
reservoir. 

б. Insert a clean dipstick into the reservoir 
and check the level of oil. The level should be 
6 inches below the top. This allows room for 
oil return during operation. 

Note. If the unit is new or the system was drained, 
make sure odt is distributed throughout the closed 
system by turning on the hydraulic pump and oper- 
ating the boom cylinders through use of the hy- 
draulic valve. Recheck the oil level after operation, 
and refill if necessary. 

c. Add the prescribed oil if necessary 
through the vent cap port, until the level is 6 


CM ItO 


I 


4 

5 
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FINAL DRIVE . DRAIN OIL AND REFILL (500 HOURS). 

(MAGNETIC PLUGS . CLEAN AND INSPECT ( 1000 HOURS). 

TRACTION DRIVE . DRAIN OIL AND REFILL PLANET GEAR H0USINGI500 H0UR5 

PROPELLING AIR MOTORS . DRAIN OIL AND REFILL (500 HOURS). 

HYDRAULIC RESERVOIR . REMOVE AND CLEAN SUCTION OIL FILTER. 

DRAIN, FLUSH, ANO REFILL RESERVOIR (1000 HOURS). 

BRAKES . ADJUST BRAKES 

FINAL DRIVE SPROCKETS . CHECK AND TIGHTEN SPROCKET STUD 

NUTS IF REQUIRED. 

TRACKS .CHECK ANO ADJUST TRACK IF REQUIRED. 


AIR FEED MOTOR . ORAtN TRANSMISSION OIL IN WORM HOUSING. 

REFILL ( 500 HOURS). 

RETURN LINE OIL FILTER. REPLACE FILTER CARTRIDGE (1000 HOURS). 
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Figure S-T(l). Luhicniion of traotion unit. 


the prescribed lubricating oil to replenish the 
suiTpiy. 

h. Remove the grease i)lug from the side of 
the air feed motor cylinder case and add 2 to 3 
ounces of the prescribed grease. 

c. When necessary to drain tlie oil from the 
air feed motor worm housing, jmsition the 


drill guide so that the air : 
down, and remove the wor 
the two pipe plugs from 1 
low all of the oil to drain o 
position the drill guide in 
and I’efill through the wor 
(u above). 






Figure Continued. 












ation or failure of the pneumatic drill. Each 
trouble symptom stated Is followed by a list 
of probable causes. The possible remedy rec- 
ommended is described opposite the probable 
cause. Any trouble beyond the scope of organi- 
zational maintenance shall be reported to di- 
rect support maintenance. 


3-T6. No Hydraulic Pressure In Sy*teni 


ProUble C<tUM 

tnauff air aupply 
to hydraulic pump air 
motor. 

Throttle valve closed 

Hydraulic pump coupling 
loose or damaged. 

Hydraulic pump or air 
motor damaged. 

Hydraulic lines clogged 


Hydraulic oil len/el low 


Powibks rttMdy 

Checks hoses and fittings 
for lealcage, 

...Open throttle valve* 

Inspect and tighten or 
r^la<^ 

Replace pump or air 
motoij (para, 8-48). 

..^Check auction filter and 
hydraoUc reeervolr for 
dirt aiid sludge. Drain* 
flush and refill If neces- 
sary (para. 8-28). 

.-Check hydraulic reservoir 
(para. 8-12) and fill 
If necessary. Inspect for 
leaks. 


3-18. HydrouUc Valve OparafIng 
Improperly 


PniMiblft oauM 

Excessive leakage around 
boss fittings. 


Fluttering action due to 
plugged return line. 


PouSbltt T«sxi 

Tighten hoees. 
ble and insp 
damaged 
port this cor 
direct Buppo 
nanoe). 

Inspect return 
Replace carl 
necessary* I 
flush hydrai 
vodr if neces 


Levers do not operate 
smoothly. 


Erratic system pressure 


Disassemble ai 
spools* sprir 
handim (re] 
condition to 
support mal 

Clean relief vi 
draullc valv 
this conditio 
support mai 


3-19. Boom Oporotas Improperly 


3-17. Drifter Drill Inoperotive 


Probable oaasa 

Air feed motor connec- 
tions loose or damaged. 

Air feed motor not being 
properly lubricated. 

Feed chain broken or 
damaged 

Air feed motor damaged - 


Remote control mani- 
fold damaged 


Drifter drill binding or 

dfixnaffftd. 


PoMibla ramadr 

Cheek hoses and fittings 
for leakage. 

Check level in lubricating 
oil reeervolr. Refill If 
required (para, 8-9), 

Inspect, clean, and iubri- 
cate.feed chain (para, 
8-27). 

.-IHaassemble and Inspect 
(report this condition 
to direct support main- 
tenance) . 

Dlaasisemble and inspect 
(report this condition 
to irect support main- 
tenance) , 

Disassemble and inspect 


FitibabI* eauM 

Oil leakage in hydraulic 
cylinders. 

Excessive dearanoe be- 
tween cylinder head 
and rod. 

Boom drifts due to cyl- 
inder leakage. 


poMtbtd rttx 
Replace cylind 
8-46)* 

Replace rod pi 
port this co^ 
direct auppc 
nanoe)* 
Replace cyHnd 
3-46), 


3-20. Traction Unit Brakes Inopei 


Probable oauae Poaalblo ren 

Brakes need adjustment Adjust brakes 

88 ). 

Air hoses to brakes Im- Inspect hoses : 
prox)ecrly connected tion and prc. 

or damaged. nections (flj 


Brakes damaged Disassemble a 


roction Unit Operates Improperly 

)je cause Possible remedy 

>rs do not ro- Check for wedged objects 
and lubricate rollers 
(para* 8-18). 


Improper lubrication Check odl level In pro- 

pelling air motors and 
lubricating oil reservoir. 
Lubricate fittings (para. 
8-18). 


Section VI. HYDRAULIC RESERVOIR 


General 

ydraiilic reservoir stores and provides 
■aulic oil to operate the boom and guide 
3 , as a result of operation of the hy- 
/alve. The reservoir is an integral part 
oom base assembly. 

iervicing Procedure 

aove the vent cap from the top of the 

r. 

move the magnetic plug from the bot- 
the boom base assembly, 
ow the oil to drain off. 

rhe reaervoiT holds 10 gallons of oil. Pro* 
Jtable container to collect the runoff. 

move the suction oil filter (fig. 3-8), 
ith an approved solvent, and blow dry 
npressed air. 

tall the suction oil filter with a new 
r cap gasket. 


/. Clean the magnetic plug and install on 
the drain adapter at the bottom of the hydraulic 
reservoir. 

g. Remove and discard the return line oil 
filter cartridge (fig. 8-2). Clean the body and 
other parts with an approved solvent and in- 
stall a new filter cartridge. 

h. Add the prescribed oil until the level is 
within 6 inches of the top of the reservoir. In- 
stall the vent cap. 

t. Operate the booms with the hydraulic 
valve to make sure oil is flowing throughout 
the system. 

j. Remove the vent cap and recheck the oil 
level with a clean dipstick. Add oil if necessary 
to bring the level up to within 5 inches of the 
top. 

Caution! Do not overfill. The reservoir 
must allow for return of oil during opera* 
tion. 


Section VII. FEED CHAIN 


Seneral 

eed chain passes over sprockets at each 
the drill guide, and over idler wheels 
ving sprockets in the air feed motor, 
id chain transmits power from the air 
>tor worm-gear-'to the drifter drill^for 
snt up and down the drill guide. 

Adjustment 

k the adjustment of the feed chain by 
g against the rollers at a point approxi- 
midway np the drill guide (fig. 3-10). 


Note, A new feed chain haa a tendency to utreich 
and should be checked frequently. 

а. Back off the nut on the bottom of the 
drill guide (fig. 8-10) until the spring is 
loose. 

б. Tighten the bottom nut until the spring 
(fig. 8-10) just begins to compress (approxi- 
mately 1/8 inch). 

c. Loosen the jam nut on the top of the drill 
guide (fig. 8-10) and adjust the locknut until 
the feed chain tension is correct. Tighten the 
jam nut. 


JAM NUT 



Figure a-IO. Adj’uatinent awt retnoval of feed ohain. 


b. Disconnect the feed chain coupler links 
:ig. 8-10) from the drill mounting plate links 
f removing the cotter pins and the link side 
ates. 

c. Lift the feed chain off the tower sprockets 
nd carefully remove it from the air feed motor 
)rocket and the drill guide. 

-27, Cleaning and Inspection 

a. Clean the feed chain with approved scl- 
ent. Dry thoroughly. 

b. Inspect the feed chain carefully for brok- 
% links. Repair or replace as necessary. 

c. Coat the feed chain with oil to prevent 


3-28. Installation 

a. Loop the feed chain around the 
tower sprocket (fig. 8-10) on the drill gui 

b. Carefully thread the chain under the 
idler wheel, around the sprocket, and over 
bottom idler wheel in the air feed me 
(fig. 3-10). 

Caution: Make sure the feed chain enga 
properly with the sprocket to avoid binding 

c. Thread the feed chain around the lo’ 
tower sprocket (fig. 3-10) and connect 
coupler links to the drill mounting plate Hi 
Install the cotter pins in the coupler links . 
bend the ends over to secure the side pla 

j jj 3 ^ / rt nrr' 





Figure S-12. Removal of drifter drilU 


Section X. TRACTION UNIT 


3~3S. General 

The traction unit provides the propelling 
motion for the unit. The only work authorized 
at organizational level is the checking and ad- 
justment of the tracks, and tightening sprocket 
stud nuts if required. 

3-36. Servicing 

fl. Track Adjustment. 

(1) Propel the pneumatic drill until the 
center of a grouser is directly over the 
centerline of the rear wheel sprocket 
(fig. 3-13). 

(2) Lay a straightedge across the track so 
that it rests on the grousers over both 
the front and rear wheels. 

(3) Check the dip at the midpoint be- 
tween wheels (fig. S-13), The cor- 
rect adjustment is 2 inches from the 


(4) If the adjustment is not 
the unit drifts to one sic 
while tramming, adjust 
loosening one of the ad 
locknuts and tightenin 
using the track ad jus 
When the adjustment 
tighten the locknut. 

6. Sprocket Stud Nuts. 

Note. When the unit Is new, It Is e 
tant that the sprocket stud nuts 1 
tightness after approximately 100 hou 
After the initial ^eck, annual rechecki 

(1) Remove the dust shiel 
support bracket (fig. 3- 
traction unit rear sproc 

(2) Using a torque wrench 
10 sprocket stud nuts t 
150 feet-Dound. 



Figure 9-Js, Track adjuetment 


MEC 3B20-239-I5/ 


SecHon XI. AUTOMATIC BRAKES 


3—37. Gsneral 

The automatic brakes used on the pneumatic 
drill operate independently of each other. 
Each brake is designed to be normally on, thus 
preventing accidental movement. When the 
propelling controls are used, some of the air 
to the propelling air motors is directed to the 
brake (fig. 1-3), thus releasing it. During 
towing, the brake can be manually released by 
turning in (clockwise) the setscrew at the top 
of each brake housing, 

3-38. Brake Adjustment 

There is no piethod of checking the brake 
adjustment without actually making the adjust- 
ment. Unless a trouble is encountered during 
operation which pinpoints the brakes as the 
trouble source, perform the adjustment only 


when specified during preventive maintei 
services. 

0 . Remove the screws, nuts, and lock ’ 
ers holding the brake cylinder cover 
8-14). 

b. Lift off the brake cylinder cover 
brake cylinder gasket. 

c. Screw two 6/8-inch coarse thread 
into the holes in the tiop of the brake p 
and remove the piston from the cylinder. 

Caution: Be careful not to damage 
brake piston 0-ring. 

d. Using a 1 1 /4-inch socket wrench, a 
the brake bolt until the working length c 
brake spring (measured from the bottom ( 
cylinder to the top of the brake spring) 
1/2 inches (fig. 3-14), 

e. See figure 3-14 and install the pari 


BRAKE cylinder COVER 
— BRAKE cylinder GASKET 
NUTS (4) 


SOCKET 


WRENCH 


DIMENSIONS ARE 
IN INCHES. 


•BRAKE PISTON 


Ai SOCKET 



Figure S~J4. Brake adjustment, 


Section Xil. TOW HITCH 


MEC 5820-239- 


3-39, General 

The tow hitch is a swivei-type hitch mounted 


6. Remove the nut and washer a 
the tow hitch. 


at the rear of the frame (fig. 1-2). It may be 
used to couple the compressor to the unit, or to 
connect to a truck or tractor when towing. 


3-41. Installofion 

See figure 3-16 and install the 


an D. 





NUT 

V ^COTTER 


MEC 5820-239-15/3-15 


Figure S--1S. Removal of tow hitch* 


Section Xllf. HYDRAULIC PUMP ASSEMBLY 


■42. General 

The complete hydraulic pump assembly con- 
jts of a hydraulic pump air motor, a flexible 
upling, and a hydraulic pump. The air motor 
ives the pumj) and furnishes all hydraulic 
wer to the hydraulic valve for operation of 
e hydraulic cylinders (fig. 1-6). 

43. Removal 

a. Disconnect all hoses and fittings. 

b. Remove the four nuts, lock washers, and 
lids (fig. 3-16) and separate the complete 
'draulic pump assembly from the boom base. 

Note, If necessary to replace only Uie air motor, 
ixible coupling, or hydraulic pump, follow the re- 
ired procedures g^ven below. 

c. Loosen the setscrew on either side of the 
jxible coupling, depending on which unit is 

be removed. 


d. Remove the two nuts, lock washers, 
bolts securing the hydraulic pump to the pi 
housing (fig. 3-16), and remove the hydrs 
pump with or without the flexible couplin 

e. Remove the eight bolts and lock was! 
securing the hydraulic pump air motor to 
pump housing (fig, 8-16), and remove the 
motor. 

/. Loosen the remaining setscrew on 
flexible coupling and separate the fie? 
coupling from the shaft. 

3-44. Installation 

n. See figure 8-16 and install the hydrt 
pump parts. 

b. See figure 1-6 and connect the hoses 
fittings. 


LOCK WASHERS (4) 



LOCK WASHERSC) 





le hydraulic cylinders used on the pneu- 
c drill are all essentially identical in opera- 
and design. The two cylinders used on the 
aulic boom assembly (boom swing and 
1 lift) (fig. 1-1) control the boom position 
horizontally and vertically. The two cylin- 
used on the power dump and swing assem* 
(swing and dump) (fig. 1-1) control the 
-ion of the drill guide. The remaining 
der is a part of the power guide extension 
iting (fig. 1-1) The extension cylinder 
‘s the drill guide up and down within the 
ps of the extension mounting. 

t. Removal 

General, See figure 1-6 and disconnect 


movea. 

b. Hydraulic Boom Cylinders. See 
3-17 and remove the boom swing cylind< 
the boom lift cylinder, 

c. Power Dump and Swing Cylinder. 
figure 3-18 and remove the dump cylind< 
the swing cylinder from the power dum 
swing assembly. 

d. Drill Guide Extension Cylinder 
figure 3-19 and remove the drill guic 
tension cylinder. 

3-47. (nstallotion 

a. See figures 3-17 through 3-19 and 
the hydraulic cylinders. 

h. See figure 1-6 and connect the hosi 
fittings. 






Removal of drill guide 

SecKon XV. MAtW aid w*,»« ..._ 


exUnaion eylinder. 


MEC 3820--239-IS/3-I9 


tering vaive on cne luonoann . 


o~3U. insraMmion 


4^. SJotnoval 

(. figure 1-3 nnd dinconnect all hoses 
1 fittings. 


a. See figure 3-20 and install the mair 
valve and the manifold lubricator. 

h. See figure 1-3 and connect all hoses 
fittings. 


Section XVI. AIR FEED MOTOR 


11. General 

rhe air feed motor (fig. 1-1) provides the 
ver to feed the drill and move it up and 
vn the drill guide. 

12. Removol 

^ Soo figure 14 and disconnect the hoses 
1 fittings. 

). Hefer to i>aragi*aph 8 -26 and roinovo the 
d chain. 


Mote. The feed cliain must be removed befor 
air feed motor can be removed. 

c. See figure 3-21 and remove the air 
motor. 

3->53. Installation 

a. See figure 8-21 and install the air 
motor. 

ft, Refer to paragrapli 8-28 and install 
food chain. 

0 . See figure 1-4 and connect the lioscs 
fittings, 



figure 1-4 and disconnect hoses and 

figure 3-22 and remove the remote 
lanifold. 

istallation 

figure 3-22 and install the remote 
manifold. 

figure 1-4 and connect the hoses and 


T 



WORM HOUSING DRILL GUIDE 

CLAMPS(2) 


MEC 3820-239-(5/3“2( 


Figure Renwval of air feed motor. 


BOLTS (2) 



consists of five valves which control hydraulic 
oil flow to each of the five hydraulic cylinders. 
Twelve lines are connected to the unit; inlet 
and return lines for each cylinder, plus a main 
inlet from the hydraulic pump and a return 
line to the hydraulic reservoir (fig. 1-5). 

3-58. Removal 

а. See figure 1-6 and disconnect all hoses 
and fittings. 

Note, Labe] each line to facilitate proper inatalla- 
tion- 

б. See figure 3-23 and remove the hydraulic 
valve assembly from the mounting bracket. 

3-59. Installation 

a. See figure 3-23 and install the hydraulic 
valve assembly. 

b. See figure 1-5 and connect hoses and 
fittings. 

Caution: Be sure hoses are properly con* 
nected. 



MEC 3E 


Fiffure 5-SS. Removal of hydraulk 


propelling control 



PROPELLING 
CONTROL ARM 
POSITIONING PLATE 


the flow of air to the propelling air motors 
for each track. Each control consists of a three- 
position valve, which can be moved either 
forward or back, to direct the flow of air one 
way or the other, causing the propelling air 
motor to move the track forward or reverse 
(fig. 1-3). The control is spring-loaded to the 
center (off) position, and each valve can be 
operated independently of the other. 


fittings. 

6. See figure 3-24 an 
ling controls. 

3-62. Installation 

a. See figure 3-24 and 
controls. 

h. See figure 1-3 and 
fittings. 


CHAPTER 4 

DIRECT AND GENERAL SUPPORT AND DEPOT 
MAINTENANCE INSTRUCTIONS 


Section I. 

Scope 

ese ins-tructloiu ore published for the use 
direct and general support and depot maln- 
lance personnel maintaining the Ingersoll- 
md model CM150A/D47BA pneumatic drill, 
ley provide information on the maintenance 
the equipment, which is beyond the scope 
tools, equipment, personnel, or supplies 
rmally available to using organizations. 

Section II. DESCRIPTION 

3. Description 

r a complete description of the pneumatic 
ill see paragraph 1-8. 

4. Tabuloted Data 

i. General. This paragraph contains .the 
jrhaul data pertinent to direct and general 
iport and depot maintenance personnel. 

b. Traction Units, 

nufacturer __..OHver Corp 

del OT-176770-AS 

mbcr of rollers 6 

4th of grousers 10 in. 

c. Hydraulic Pump. 

TV rating 1.6 gpm (gallons per 

minute) 

;put pressure 2000 psi 

■que of cover screws 22 to 28 ft-lb 


GENERAL 

4-2. Record and Report Forms 

For the record and report forms appllci 
to direct and general support and depot m. 
tenance, refer to TM 38-760. 

Note. Applicable forms, excluding Standard T 
46 (United States (Jovemment Motor Vehicles 
orator’s Identification Card) which is carried by- 
operator, shall be kept in a canvas bag mountei 
equipment. 

AND TABULATED DATA 

Torque of bolt 12 to IB ft-lb 

e. Propelling Air Motor.^. 

Power rating 11.4 hp (horse power) 

Number of cylinders 6 

/. Hydraulic Valve. 

Manufacturer ^ico 

Model 1042CM1B0 

Pressure setting 2000 psi (pounds per 

square inch) 

g. Torque Data. Refer to paragraph 1 
(20) for a complete list of all hardware s 
used and the corresponding torque values. 

h. Air Piping Diagram. For propelling ] 
ing diagram see figure 1-3. For drill con 
piping diagram see figure 1-4. 

i. Hydraulic Piping Diagram. For hydra 
piping diagram see figure 1-5. 


Cliutk mir 





— 

i^iston to cylinder clearance 



— 



Piston to piston stem bearing clearaJice 


— 



Piflfj bar flutes 


— 

— 

“ 

lUfle nut flutes 


— 

— 


^hanU to rbauk aliuer cleai'ance 


— 

— 


Valve to valve chest clearance 


— 

0.000 

0.008 

TRACTION DRIVES: 





Drive shaft OD 

2.163 

2.166 

0.0002T 

0.0O24L 

Drive shaft, atub OD 

1.1803 

1.1808 

O.OOOIT 

0.0008L 

Drive shaft, pinion bore OD 

2.0462 

2.0472 

O.OOIOT 

O.OOOBL 

Drive shaft baJl bearing ID 

2.1648 

2.1664 

0.0002T 

0.0024L 

Drivo shaft ball bearing OD 

3.9364 

8.9870 

O.OOIOT 

0.0016L 

Gear housing, bore OD 

8.986 

8.988 

O.OOIOT 

0.0016L 

MoU)r pinion ball bearing ID 

0.9389 

0.9848 

O.OOIOT 

O.OOOIT 

Motor pinion ball bearing 01) 

2.046*? 

2.0472 

O.OOIOT 

O.OOOBL 

Motor pinion gear OD 

0.9844 

0.9849 

O.OOIOT 

O.OOOIT 

Phtnot g^oar ID 

2.3322 

2.8834 

0.0024T 

Q.0007T 

Planet gour ball ))oariug ID 

1.1807 

1.1811 

O.OOOIT 

0.0008L 

Planet gear ball bearing OD 

2.8841 

2.8846 

0.0024T 

0.0007T 

AIR FEED MOTOR: 

1 




Bearing stud OD 

0.9836 

0.9840 

O.OOOIL 

0.008L 

Connecting rod bushing wall thickness 

0.053 

0.107 



Crank pinion bearing ID 

0.6906 1 

0.5909 

O.OWIL 

0.0009L 

Criink pinion l)earing OD 

1.6635 

1.6540 

0.0002T 

0.0013L 

Crank pinion, small OD 

0.6900 

0.6903 

0.0003L 

0.0009L 

Crank ])jnion, large OD 

0.6270 

0.6276 

0.00267 

O.OOIOT 

Cylmder case, lower crank l>earing bore 
ID 

2.0476 

2.0485 

0.0002L 

0.0014L 

Cylindc-r case, upper crank bearing 

1.8508 

1.8618 

O.OOOIT 

0.0014L 

ID 





Cylinder Uner ID 

1.7606 

t.7630 



Drive gear, bearing bore ID 

2.0475 

2,0486 

0.0002L 

0.0014L 

G(»ar case, crank bearing bore ID 

1.6638 

1.6648 

0.0002T 

O.0I018L 

G(uir case, inner wonn bearing bore ID 

2.440.6 

2.4413 

0.0016? 

0.0007L 

Idler wheel bushing ID 

1.0030 

1.0040 

0.0030L 

0.004BL 

Idler wheel shaft OD 

0.9995 

1.0000 

O.OOSOL 

0.0046 L 

Inner wonu bearing ID 

1.1806 

1.1810 

0.0016T 

0.0006T 

Inner worm bearing OD 

2.4410 

2.4420 

0.0015T 

o.owy?'!. 

Inner worm wheel bearing ID 

1.2600 

1.2605 

0.0016T 

0.0005T 

Inner worm wheel Ixjaring OD 

2.8346 

2.8365 

0.0007T 

0.0016L 

I/o\wr crank bearing ID 

0.9841 

0.984.3 

0.0004T 

0.0003L 

Ix>\vcr craJik Iwaring OD 

2.0471 

2.0473 

0.0002L 

0.001 4L 

Ijowcr thmw crank, Imring OD 

0.9840 

0.9846 

0.0!004T 

0.0003L 

Lower tlum' crank, pinion ID 

0.6260 

0.6266 

0.0026T 

0.0016T 

Outer wonn bearing ID 

0.9836 

0.9840 

0.00 16T 

0.0006T 

Outer wonn bearing OD 

2.4410 

2.4420 

O.OOIST 

O.OOOSL 

Outer worm wheel hearing ID 

1.1805 

1.1810 

0.DO16T 

0.0005T 

Outer wonu wht^el bearing OD 

2.4410 

2.4420 

0.0007T 

0.001 BL 

Piston wrist pin OD 

0.3762 

0.3766 

0.0003L 

0.001 3L 



Component 


1 Minimum 


Maximum 



1.1240 

1.2605 
1.2616 
1.2616 
1.1820 
0.9843 
2.0473 
0.7878 
1.8609 
0.7880 
1.0005 
2.8580 

2.4413 

2.4426 

1.1820 

0.9850 

1.0008 

1.2606 


0.9847 

2.4414 

2.441K) 

0.7878 

2.0477 

2.0470 

0.7876 

0.9846 


3.1607 

1.6766 

1.6763 

1.B756 

1.6763 

3.1601 


2.4406 

1.3766 

2.7180 

2.0005 

3,5010 

U266 

2.4420 

1.6265 

3.1260 


0.00 16T 
0.001 6T 
0.001 5T 
O.OOI6T 
0.000 IL 
0,0002L 
0.000 6T 
O.OOOIT 
O.OOOGT 
0.0005T 
0.0007T 


0.0006T 
0.0006T 
0.000 6T 
0.0006T 
0.0008L 
0.0014L 
0.0003L 
O.OOilL 
0.0003L 
0.0006 L 
0.0016L 


0.001 r>T 


0.0003L 


().0007T 
0 . 001 6 T 
0.001 5T 
0.0005T 
0.0020T 


0.00161. 

0.0005T 

0.0005T 

0.0<J05L 

0.0005T 


0.0002T 
O.OOIOT 
O.OOIOT 
0.0002T 
0.0012T 
O.OD12T 
0.00 02T 
0.0002T 


0.0005T 
O.OOOIL 
O.OOOIL 
O.OOOCL 
0.0002T 
0.0002T 
0.0006L 
0.0005 L 


0.0004T 

0.0007T 

0,0007T 

0.0007T 

0.0007T 

0.0004T 


0.001 IL 
0.0003L 
0,00 03L 
0.0003L 
0.0003L 
O.OOllL 


0.002 BT 

0.001 6T 

0.0025T 

O.OOOIT 

I0.003T 

0.0020T 

0.0026T 

O.OOOOT 

0.003T 


0.0005T 
0.0006T 
0,0006 T 
0.0009L 
0.00 IT 
O.OOIOT 
0.0005T 
O.OOIOT, 
0,00 IT 












Component 

Minimum 

Maximum 

Minimum 

Maximum 

Ring gear and hub assembiy, inner 

3.498 

3.499 

0.003T 

O.OOIT 

bearing ID 





Ring gear and hub assembly, outer 

3.m 

S.124 

0.003T 

O.OOIT 

bearing OD 





Shaft and spacer housing, inner bear- 

2.7166 

2.7166 

0,fl026T 

0.0006T 

ing bore ID 





Shaft and spacer housing, inner ring 

1.9996 

2.0001 

O.OOOIT 

0.0009L 

gear bearing OD 





Shaft and spacer housing, outer ring 

1.6246 

1,6260 

O.OOOOT 

O.OOIOL 

gear bearing OD 





Trach idler bushing retainer ID 

1.496 ' 

1.499 ' 

0.004L 


Track idler bushing retainer OD 

2,876 

2.378 



Track idler hub ID 

2.373 

2.876 


O.OOIT 

Track idler shaft, bushing OD 

1.491 

1.492 


OX08L 

Track idler shaft, support OD 

1.1260 

1.1266 

0.0006L 

0.0030L 

Track Idler support, shaft ID 

1.126 

1.128 

0.0006 L 

0.0030L 

Track mller bushing ID 

1.4940 

1.4976 

0.0270L 

0.a406L 

Track roller bu.shing retainer OD 

2,376 

2.379 

0.006T 

O.OOIT 

Track roller shaft OD 

1.457 

1.407 

0.0270L 

0.0406L 


T denotea ti^ht (interference) fit. 
L denotes loose (clearance) fit. 










CHAPTER 5 

GENERAL MAINTENANCE INSTRUCTIONS 


SecHon I. SPECIAL TOOLS AND EQUIPMENT 

a* Tools and Equipment 5-2. Specially Designed Tools and 

Equipment 

al tools or equipment is required for specially designed tools or equipmei 

r HTXaintenance on the pneumatic jg reiiuired for perfontiing maintenance on tl 

pneumatic drill. 


Section II. TROUBLESHOOTING 


!ral 

tfon provides informatipn useful in 
and correcting unsatisfactotry oper- 
liluve of the pneumatic drill or any 
■nponents. Each trouble symptom 
5llo\ved by a list of probable causes, 
ble remedy recommended is de- 
>osi te the pmbable cause. 


er Drill Inoperative 


ng to drill .. 


clog’gr^d 


brication 


worTi parts — 


l emedy 

Inspect hoses, fittings, 
remote control mani- 
fold and air feed motor 

(fig. 1-4). 

Disassemble and clean 
drill parts in approved 
solvent. Blow scale 
and dirt from Unes be- 
fore connecting (para 
6^3). 

Adjust manifold lubri- 
cator. Check that oil 
vapor is observed in 
exhauat 

■Disassemble and inspect 
drill for damaged parts. 
Clean and lubricate 


Drifter Drill Operates Sluggishly 
or Erotically 

Prolmblc cauno Possible remedy 


Dirt or foreign material 
clogging hoses. 


Dirt clogging drill 


Diescling (ignition of air 
and oil in cylinder) 
which causes scoring 
and damage to parts. 


Compressor supplyi^ig in- 
sufficient air. 


Improper lubrication — 


Check hoses and fittings 
for damage and re- 
strictions. Clean and 
replace as necessary. 

Disassemble and inspect 
drill parts. Clean and 
lubricate (para 6-3). 

Check fo 2 ‘ possible over- 
lubrication or running < 
air cushion. Beset mani 
fold lubricator metei^ 
Ing valve. Keep drill 
feed proper and avoid 
running drill into and 
out of hole at full 
throttle. 

Check coTnpressor and 
main air line. Make 
sure main air valve is 
fully open. 

.Readjust manifold lubrici 
tor if required. Check 
oil level in lubricating 
oil reservoir. Check 
piston and cylinder for 
heat checks. Replace 


position € 

^17). 


parts before assembling 
(para d-8). 

Improper lubrication Readjust manifold lubrica- 

tor if required^ Check 
oil level in lubricating 
oil reservoir* 


5-7, Air Feed Motor Operates with Low 
Power 


pPobaWe c&tt&e 

Worn bearings 


Pistons and cylinder 
liners worn or scored. 

Rotary valve loose In 
rotary valve bushing. 


remedy 

.Disassemble and Inspect 
all bearings (para 6- 
lOc). Replace If re- 
quired 

Disassemble and inspect 
for worn and scored 
parts (para 6-lOc) . 
Replace if required. 

Inspect and replace rotary 
valve if required 


5-8. Hydraulic Pump Operating 
Improperly 

Probable eauM Poaslbla remedy 


Air supply insufficient Check hoses and Httings 

for leakage. 

Check suction cfU filter, 
return line oil filter 
and reservoir for dirt 
and clogging (fig, 1-6). 
..Disassemble and inspect 
for loose or damaged 
parts (para 6-17). 
.Check oil level in lubri- 
cating oil reservoir or 
adjust metering valve 
if required. 


Hydraulic oil flow re- 
stricted. 


Flexible coupling loose 


Improper lubrication 


direction. 


5-9. Hydraulic Valve Operatlni 
Improperly 

Probeble oauw Powlbla 


Excessive leakage Check hose* 

Check coi 


Control level linkage 
parts damaged* 

Relief valve clogged 
causing erratic pressure. 


Hydraulic oil flo^ re- 
stricted. 


O-rings 1: 

Disasseimbh 
parts for 

Disasseimbh 
relief vaJ 
6-24), Cl 
thickness 
2000 pal 1 
relief, 

Check sucti 
return Ui 
and all h 
tings for 
ging (fig 


Hydraulic Cylinders Ope 
Improperly 

Probabt# cause Poeelble 


Excessive oil leakage at 
gland nut 


Oil leakage at check valves 
at cyllndera. 


Disassembl 
cylinder j 
packings, 
required 
6-69, sne 
Dlsassembl 
for dama 
Replace i 
(paras. 6- 
6 - 66 ). 


Section III, REMOVAL AND INSTALLATION OF MAJOR 

Components and auxiliary items 


S-TI. General 

a. Removal of major components not cov- 
ered in this section are provided in Chapter 3, 
The remainder of the assemblies are covered in 
Chapter 6. 

b. See figures 1-3 through 1-5 for piping 


5-12, Complete Drill Mounting 

ft. Removal. 

(1) Disconnect .the manife 
air line connection to 
drill mounting (fig. 1- 

(2) Remove the 14 bolts 


tive clamps tx> facilitate installation. 

/nst((llathn. 

(1) See figure 5-1 and install the com- 
plete drill mounting (7). Make sure 
that the clamp shims (6) are installed 
in the same manner as removed. 

(2) Connect the air piping from the mani- 
fold lubricator. 

I, Power Guide Extension Mounting 

Removal. 

(1) Disconnect the hydraulic lines from 
the drill guide extension cylinder 
(fig. 1-5). 

(2) Remove the four swivel cap bolts (1, 
fig. 6-2), nuts (2), and lock washers 

(3), and separate the two guide 
mounting swivel caps (4) from the 
guide mounting swivel of the power 
dump and swing assembly (6), free- 
ing the i)ower guide extension 
mounting (5). 

Installation. 

(1) See figure 6-2 and install the power 
guide extension mounting on the 
power dump and swing assembly. 

(2) Connect the hydraulic lines to the 
drill guide extension cylinder (see 
fig. 1-5). 

Power Dump and Swing Assembly 

Removal. 

(1) Disconnect the hydraulic lines from 
the dump and swing cylinders (fig. 
1 - 6 ). 

(2) Remove the two retaining rings (1, 
fig. 6-3) and dump pin (2) securing 
the dump cylinder of power dump 
and swi.ig assembly (6) to hydraulic 
boom assembly (6). 

(3) Remove the two retaining rings (1) 
and dumn nin (2) securinor the dumn 


sembly (6). 

(5) Remove the complete power dum 
and swing assembly (5). 

b. Installation. 

(1) See figure 6-3 and install the powe 
dump and swing assembly to the h] 
draulic boom assembly. 

(2) Connect the hydraulic lines to th 
dump and swing cylinders (fig. 1-6' 

5-1 5. Hydraulic Boom Assembly 

a. Removal. 

(1) Disconnect the hydraulic lines froi 
the boom swing and boom lift cylij 
ders (fig. 1-5). 

(2) Remove the screws (1 and 2, fig. 5-4 
and lock washers (3) securing kin 
pin locking plates (4) to boom bas 
assembly (6). 

(3) Using a suitable hoist to support th 
weight of hydraulic boom assembl 
(6), remove the cylinder pedesti 
king pins of the hydraulic boom ai 
sembly from the mounting brackel 
of the boom base assembly. 

b. Installation. 

(1) See figure 6-4 and install the hydrai 
lie boom assembly. 

(2) Connect the hydraulic lines to tl 
boom swing and boom lift cylindei 
(fig. 1-6). 

5-1 6. Boom Base Assembly 

a. Removal. 

Note. Although the boom base assembly is s 
cured to the frame only by five sets of hardware, r 
moval Is very time consuming because of the fa 
that both the hydraulic pump assembly and the mar 
fold lubricator assembly are mounted to this baf 
This paragraph is written under the assumptit 
that both of these assemblies have already been r 
moved as described in Chapter 8. 




iver dump and swing assembly MEC 3820-239 H5 


Te S-S, Removal and inatallation of power guide 
etctension mounting- 

drain adapter under the main frame, 
and remove magnetic plug (2) and 
gasket (8), allowing the hydraulic 
reservoir to empty. 

2) Disconnect the hydraulic fittings at 
the suction oil filter and the return 
line oil filter (fig. 1-6). 

3) Remove the two screws (4, fig. B-6) 
and Jock washers (7) from the tapped 
holes in the main frame (9), and re- 
move the three screws (6), nuts (6), 
and lock washers (7) from the re- 
maining three holes in the boom base 

aaflemhtv ^R^ 


1 Retaining ring (4) 

2 Dump pin (2) 

3 Retaining ring (2) 

4 Dump pivot pin 

6 Power dump and 3^ving assembly 

6 Hydraulic boom assembly 

Fiffre S-S, Removal aTtd installation of power d 
and awing assembly, 

(4) Using a suitable hoist, careful^ 
the boom base assembly (8) fror 
main frame (9), being careful n 
damage the protruding hydi 
drain adapter. 

Note, If may be desirable to r 
the hydraulic drain adapter, nipple 
(dboW from th& bottom of the lx>oir 
assembry before attempting to lift tl 

Giainbl\7 




b. Installation. 

Note. Before installing the boom base assembly, 
lean and flush the liydraulic vcsei-voir, clean the suc- 
ion oil filter and magnetic plug, and replace the i-e- 
,urn line oil filter as described in Chapter 8, Section 

:v, 

(1) See figure 5-5 and install the boom 
base assembly. 

(2) See figure 1-5 and make all hydraulic 
connections retiuired. 

1-17. Complete Traction Drive 

a. Removal. 

Note. The procedure for both complete traction 
irives is identical. Only tlie orientation is different, 
rhe following procedure and illustrations cover only 
he left (roadside) traction drive. 

(1) Disconnect the air piping fittings at 
the traction drive, proi)elling air mo- 
tor, and brake (fig, 1-3). 

(2) Remove the six nuts (1, fig. 5-6), 
and lock washers (2) from the hous- 
ing flange of traction unit (6), 

(3) Slide complete traction drive (4), 
with studs (3) attached, out of the 
traction unit housiitg and the incmnt- 
ing holes in the main frame. 

b. Ivsftillation, 

(1) See figure 6-6 and install the com- 
plete traction drive. 

(2) See figure 1-3 and make all air pip- 
ing connections recjuircd. 

5-18. Auxiliary Items 

a. General. The auxiliary items for the pneu- 
matic drill consist of the tool box, the tools 
provided in the box, drill shank pieces, and 
instruction and identification plates, 

b. Removal. Normally J’emoval is required 
only if parts are damaged. The only items re- 
quiring removal are the tool box and instruc- 



1 Vent cap 

2 Ma^Dlic drain plug, 8/4-16 

3 Gasket 

4 Screw, cap, hex-hd, 1-8 x 2 1/4 in .(2) 

5 Screw, cap, hex-hd, 1-8 x 3 1/4 in. (3) 

6 Nut, hex, 1-8 (3) 

7 Washer, lock, 1 in. (5) 

8 Boom base assembly 

9 Main frame 

Figure 6-5, Removal and installation of boom 
OBsembly* 

(11), and lock washers (12), ai 
move the tool box from the fra 
(2) To remove damaged plates, n 

fho QprowQ ( \ bnlrln 








CHAPTER 6 

REPAIR INSTRUCTIONS 

Section I. DRIFTER DRILL 


■1. General 

This section contains repair instructions for 
e drifter drill. 

■2. Removal 

Remove the drifter drill as described in 
ragraph 3-33. 

■3. Disassembly 

Disassemble drifter drill in the numerical 
cjuence as illustrated on figure 6-1. Follow 
e procedures specified below: 

a. If the shank piece is attached to the drift- 
drill, remove chuclc jaw retainer bolts (1, fig, 
1) and nuts (2), and separate chuck jaw re- 
iner (3) with the shank piece. 

b. Remove hose stem (4) with related parts 
through 9), air connection plug (10), and 

)wer hose connection (12) with related parts 
3 and 14). 

c. Remove tube retainer (IB) and 0 ring 
6). Remove blower tube (19) with blower 
be washer (17) and blower tube rubber 
8) attached. 

d. Remove nuts (21) and assembly rods 
0), and pull air inlet housing (42) and 
ckhead (36), with assembled parts intact, 
)m cylinder (64). 

Vote, The air Inlet housing and baekhead are re- 
ved together to avoid the possibility of the rota- 
n pawls (41) falling out. 

e. Separate air inlet housing (42) from back- 
ad (36). nnfi rpmnvo riflo hoi* 


cam pinion handle (25) from the bop of 
baekhead, and slide rotation selector cam ; 
ion (26) out from the bottom of the backhi 

g. Remove baekhead cap (27), and all pis 
parts (29 through 35) from baekhead (36' 

iVofe, If the parts do not come out easily, ir 
a screwdriver into the cam pinion hole of the b 
head, and force out' the piston. 

k. Force rotation pawl housing (38) oui 
air inlet housing (42), and remove rotai 
pawl housing key (39), rotation pawl pit: 
ers (40), and rotation pawls (41). 

i. Remove the assembled valve chest pi 
from cylinder (54) by inserting a 3/4-inch 
ameter bolt (approximately 10 inches long) 
to the cylinder with the head down. Engage 
bottom of valve chest cover (49) with the 
and pull the parts out of the cylinder. 

Caution: When the valve chest parts 
removed, be careful not to lose valve cl 
key (43). 

}. Slide out valve chest cover (49). Rem 
valve (46). Separate front valve chest ( 
from the valve chest cover by inserting a scr 
driver through the ports in the cover and I 
ping evenly with a mallet. 

Caution: Tap the front valve chest eve 
to avoid cocking the part in the cover. 

k. Insert rifle bar (37) through the cylin 
(54) and wedge it into piston (51). Pull 
piston out of the cylinder. 

l. Senarate the cylinder (64) with asseml 




0-ring 

Air connection cap 
Retaining ring 
0-ring 

Air connection plug 
0-ring 

Blower hose connection 
0-ring 

Blower hose connection cap 

Tube retainer 

0-ring 

Blower tube washer 
Blower tube rubber 
Blower tube 
Aesembly rod (2) 

Nut, hex, 7/8«*i4 (2) 

Rotation selector cam 
Nut, hex, l/2“2() 

Washer, lock, external tooth 1/2 In. 
Rotation eolootor cam pinion handle 
Rotation selector com pinion 
Backhoad cap 
0-ring 

Right-hand cam piston spring 
Wear washeo* 


fju viojii pisuuii spring Bcav 

36 Backhead 

37 Rifle bar 

38 Rotation pawl housing 

39 Rotation pawl housing key 

40 Rotation pawl plunger (6) 

41 Rotation pawl (6) 

42 Air inlet housing 

43 Valve chest key 

44 0-ring (2) 

45 Back valve chest 

46 Valve 

47 Front valve chest 

48 0-ring 

49 Valve chest cover 

66 Rifle nut 

51 Piston 

52 Piston stem bearing 
58 Piston stem bearing sleeve 

54 Cylinder 

55 Ohuck nut 

56 Chuck nut spacer 

67 Shank aligner 

58 Chuck 

59 Chuck Jaw 

60 Fronth^ 

Figure 6-1 — Continued. 


u. Separate remaining parts as necessary. 

4. Cleaning 

Clean all parts with an approved solvent, 
id blow dry with compressed air. 

Inspection and Repair 

a. GeneraL Inspect all parts for wear and 
lat checks. Inspect for wear as per table 4-1. 

b. Piston and Cylinder. If clearance between 
ston (51) and cylinder (54) is excessive, de- 
rmine which part is worn 'by inserting a new 
ston in the cylinder and rechecking clearance, 
clearance is then satisfactory, the piston was 
om. 

c. Rifle Bar. Inspect rifle bar (37) for wear 
ratchet teeth. If the teeth are rounded bo a 

-ITIpVi Vm3V* 


to a 1/16-inch radius on one edge. If the pa 
are worn on both edges, they must be repla' 

6-6. Reassembly 

Reassemble drifter drill in reverse of 
merical sequence as illustrated on figure < 
Note the following special procedures. 

o. When assembling rotation pawls (41, 
6-1), insei-t them into the rotation pawl h< 
ing (38), and then press the pawl housing : 
air inlet housing (42). 

Caution: Use extreme care to keep the I 
way of rotation pawl housing (38) ali 
with the keyway of air inlet housing ( 
Make sure that the cutout section of the 
tation pawl housing is exposed. 

A a rloh r\i ffvpflsp fin pflrh rota 


lUH ill uav:i\svtcvu ^ 

alignment marks (punch dots) on the pinion 
are alined with the marks on rotation selector 
cam (22). 

d. When installing rotation selector cam 
j)iston (32) into backhead (36), make sure that 
the groove in the piston is aligned with the 
pinion. If the alignment marks are not visible, 
proceed as follows: 

(1) Install rotation selector cam piston 
(32) with related parts in backhead 
(36). 

(2) Install rotation selector cam pinion 
(26) in backhead (86) and mesh with 


handle (26) is attache' 
the neutral position (4 
the stop), the center 
piston will be meshed ’ 

(3) Mark the alinement 1 
meshing teeth of both 
the pinion, to facilit 
repair. 

6-7. Initallotion 

See figure 8-12 and Install i 
on the drill mounting plate, 


Section II. COMPLETE DRILL MOUNTING 


6-6. General 

This section contains repair instructions for 
the complete drill mounting. The complete 
drill mounting consists of the remote control 
manifold, air feed motor, centralizer, drill 
mounting plate, and complete drill guide. 

6-9. Removal 

Remove the complete drill mounting as de- 
scribed in ))aragiaph 6-l2ft. 

6-10. Disassembly 

«. Complete Drill Mounting. Disassemble 
complete drill mounting in the numerical se- 
quence as illustrated on figure 6-2. 

Note, Air hoses and hose fittings are not shown 
on figure 6-2 in order to avoid confusion. See figure 
1-4 for complete piping diagram. 

b. Remote Control Manifold. Disassemble 
remote control manifold in the numerical se- 
quence as illustrated on figure 6-3. 

Note, The manifold Is made with five valves, four 
of which are used. The quantities specified in the 
leorond for nnr+o fnafoilArl 


c. Ah' F-eed Motor. DIsasat 
motor in the numerical sequent 
on figure 6-4 (Sheets 1 througl 
procedures specified below: 

(1) Remove magnetic plu 
and pipe plugs (46), a 
from the worm housh 

(2) Remove manifold boH 
washers (8) and sepi 
manifold (9) from cyl 
Remove seal rings (H 

(3) Remove live air stud 
lock washer (12), an 
verse valve hole stud 
air stud (16). Do noi 
move reverse valve 
(13). 

(4) Remove screws (20) 
ers (21), and lift of 
(22) and thrust plat 
upper bearing cap ( 
bearing spring (26). 

(6) Remove screws (27) 
ers (28), and separat 
(71) and gear case (! 
der case (96). 

PpYYirkVP • 


TM S-382&-239-.15 


from stud (38). Remove rotary valve 
(34). 

) Only if worn or damaged, i>resH rota- 
ry valve bushing (3(5) out of cylinder 
case (9(5), through the exhause cover 
opening. 

Note. Cylinder liner key (36) in per- 
manently Installed in Uio cylinder caao to 
locate and align the ixylary valve bushing 
(86). Do not attempt to roinovo tho koy. 

) Remove cylinder liner cap.s (39) from 
cylinder ca.se (9(1). 

) Remove screws (41), lock washers 
(42), and housing caj) (43) with 
housing cap .slum (44). 

) Remove worm aim ft grease seal ((12). 

) Using a suitable puller, remove the 
assembled worm shaft ((18), with in- 
ner and outer worm bcaidngs (04 and 
09), long and short worm .s|)acer.s 
(00 and 08), worm koy (07), and 
worm (06). 

Note, Rotate worm ahaft (68) to free 
worm (06) from worm wheel (64). 

) Using a aultablo bearing puller to 
bear on the innei* I'acca, remove inner 
woim bearing (04) and outer worm 
bearing (09) from worm shaft (08). 
Remove other parts from tlic worm 
shaft. 

) Cut or sti’alghten tho ends and re- 
move cotter i)in.s (00). Remove 
sprocket .shaft nuts (51) and sprock- 
et shaft washers (52). 

) Using a suitable press, bear on the 
8))rocket end of sprocket shaft (50), 
until s))rocket (59) and sjirockct key 
(68) are freed and can be removed 
from the ojmning In the side of worm 
housing (71). 


worm wheel bearing (57) from 
sprocket shaft (66). 

(18) Remove worm wheel (64) and worm 
wheel key (66) from sprocket shaft 
( 56 ). 

(19) Remove lubrication fittings (46) 
from idler wheel shafts (47). Press 
out the idler wheel shafts from idler 
wheel bushings (49) and worm hous- 
ing (71). Remove Idler wheels (48) 
and the idler wheel bushings. Press 
the bushings out of the idler wheels. 

(20) Remove sci-ew.s (76), lock washers 
(77), and crank shaft cap (78). 

(21) Using a suitable bearing puller, re- 
move crank pinion i>arts, consisting of 
crank pinion (73), lower crank bear- 
ing (75), and Woodruff key (74), 
from lower tlirow crank (90). 

(22) Rotalc the crank assembly until one 
piston (82) is at the end of its stroke, 
farthest out of cylinder liner (80). 

(23) Raise the crank assembly to free the 
piston from the cylinder liner. When 
the piston is free from the liner, move 
the crank aidewiiys to free the other 
piston on the same throw crank (89 
or 90) from its cylinder liner (80). 

(24) Free the other two pistons (82) from 
their cylinder liners (80) in the same 
manner as in step (23). 

(25) Drive out crank pins (86) from crank 
center piece (96), and upper and low- 
er throw cranks (89 and 90). Cut or 
straighten the ends and remove cotter 
pin (86). Remove castellated nut 
(87) and pinch bolt (88), securing 
the halves of crunk center piece (96). 
Insert the pinch bolt from the oppo- 
site side to spread crank center piece 



Screw, cap, hex-hd, S/4-10 x 6 in, (2) 

Nut, hex, 8/4-10 (2) 

Screw, cap, hex-hd, 8/4-10 x 1 1/4 in. 
Washer, lock, 3/4 in, (3) 

Remote control manifold 

Screw, cap, hex-hd, S/4-Z0 x 7 1/2 in, (2) 

Nut, hex, 8/4-10 (2) 

Washer, lock, 3/4 in, (2) 

Remote control manifold mounting bracket 
Bolt, hex-hd, 3/8-16 x 3 1/2 In. (3) 

Nut, hex, 8/8-16 (6) 

Washer, lock, 3/8 in. (8) 

Hose clamp half (6) 

Hose clamp half (6) 

Screw, cap, hex-hd, 1/4-20 x 1 1/4 in. 

Nut, hex, 1/4-2D 


wtwjner, iock, o/o in. 

25 Hose clamp (2) 

20 Clamp half (2) 

27 Eye nut 

28 Straight link chain 

29 Cold shut (2) 

30 Stud 

81 Stud, B/8-11 X 2 1/4 in. (2) 

32 Nut, hex, 5/8-11 (2) 

33 Washer, lock, B/8 In. (2) 

34 Hose hangar block 
85 Air feed motor assembly 
36 Centralizer 
87 Feed chain 

38 Feed chain coupler link (2) 

39 Drill mounting plate 

40 Complete drill guide 

Figure 6-2 — Continued. 


and inside connecting rods (93 
and 94). 

(27) Remove outside connecting rods (93) 
and inside connecting rods (94) from 
the upper and lower throw cranks 
(89 and 90). 

(28) Press out connecting rod bushings 
(92) from the connecting rods. Pull 
crank pin sleeves (91) off upper and 
lower throw cranks (89 and 90). 

(29) Remove nut (83). Using a suitable 
bearing puller to bear on the inner 
race, pull upper crank bearing (84) 
off the shaft of upper throw crank 
(89). 

(30) Only if worn or damaged, press cyl- 
inder liners (80) out of cylinder case 
(96), using a wooden block to bear 
on the liner. .Make sure that the block 
does not interfere with cylinder liner 
keys (79). 

Note, Do not remove cylinder liner 
keys (79), which are for locating and 
alining the cylinder Ilnera in cylinder case 
(96). 

. Centralizer. Disassemble centralizer in 


/. Complete Drill Guide. Disassemble cor 
plete drill guide in the numerical sequence . 
illustrated on figure 6-7. 

Cleaning 

Clean all parts with an approved solvent at 
blow dry with compressed air. 

6-1 2. Inspection and Repair 

a. Inspect all parts for wear and damag 
and replace if necessary. 

b. Inspect all bearings for cracks, loosener 
and wear. Replace If unserviceable. 

c. Inspect all gears and pinions for cracl 
chipped teeth, damaged bores, and excessl 
wear. Replace if in doubt as to the servic 
ability of a part. 

d. Inspect upper and lower throw cran 
(89 and 90, fig. 6-4) and crank center pie 
(96) for scoring marks, cracks, wear, and oth 
damage. If any of the three parts is damage 
the entire set must be replaced, since the pai 
are machined together and comprise a match 
set. 

e. Inspect connecting rod bushings (92) f 







> Elbow, 46“ X 3/4 in. 

3 Nipple, 3/4 x 2 iu. 

7 Manifold bolt, hex-lid, No. 12- IM x I 3/4 \iu (6) 
] Wa:d)ei*, lock, No. 12 (h) 

1 MoWr aiv in a nit old 
) Seal ring (2) 
i Live ah’ stud screw 
\ Washer, lock 

I Ufivarac valve hole ctnd i>in 
I Reverse valve hole stud 
) Live air fitud 

) Screw, cap, eq-hd, 5/8-11 x 2 1/2 in. (4) 

{ Nut,hox, B/8--11 (4) 

I Washer, lock, 5/8 in. (4) 

) Worm housing clamp (2) 

) Screw, cap, hex-hd, 6/1C--24 x 3/4 in. (4) 


25 Upper bearing spring 

26 Lubrication fitting, 1/8 in. 

27 Screw, cap, hex-hd, 6/16-24 x 3/4 in. (8) 

28 Washer, lock, 6/16 in. (8) 

29 Gear case 

8D Nut, self-locking, hex, 3/8-24 (4) 

31 Drive gear 

32 Thnist bearing 

33 Bearing stud 

34 Uotary valve 

85 Cylinder liner key 
33 Rotary valve bushing 

37 Grease plug 

38 Grease plug washer 

39 Cylinder liner cap (i) 


Fiffiiro 5 Coiitinued, 


idea, burrs, find elonMuicd ptn holos, llomovo 
ilnor nlo.Ua und burru wil;h u flu<» file or linnd- 
onc. ftoplnco If othor damaKo la ovidont. 

//. Inapoct plstona (H2) for craclta, nlckb, 
irrs, scorinpf marloj, and outof- round condl- 
oil. Check (imt piatou wriat pina (81) Imve ii 
nooth slidinpf fit In piatona and connecting’ 
ids (93 and 94). Replace pisitons if any dam- 
je is evident. Do not attempt to repair dam- 
jed pistons, 

k. Inspect cylinder liners (8(1) for scoring 
arks, out-of-roijnd conditiofi, and wear, 
sing a micromei.er or otlicr suitable instru- 
ent, check the bore of the cylinder linens. If 
orn to more than 1.753 inches, replace the 
dinder liners. 

!. If new pistons (82) or cylinder liners (80 
'e to be installed, it may be nece.ssary to lap 
le pistons in the cylinder liners. Use a very 
ne, mild lapping compound. Install the con- 
Jcting rod (93 or 94) on the piston to use as 
handle. Lap until a smooth, sliding fit is ob- 
ined. After lapping, clean pai’ts with an ap- 
i’oved solvent to remove all traces of lapping 
impound. 


k. Inspect rotary valve bushing (8 
siirockot and worm spacers (01, 05, and 6 
and Idler wheel bushings (40) for wc 
scoring marks, and out-of-round conditi 
Replace parts If unserviceable. 

l. Inspect motor air manifold (9), cyl!n< 
case (96), gear case (29) and worm hous 
(71) for cracks, breaks, nicks, and burrs 
machined surfaces, and for stripped or croei 
threads. Remove minor nicks and burrs wit 
fine file or handstone, and retap or rechase 
damaged threads. Replace the parts if dams 
cannot be repaired. 

m. Inspect reverse valve hole stud (1 
live air stud (IB), bearing stud (33), id 
wheel shafts (47), sprocket shaft (BO), £ 
worm shaft (63) for cracks, wear, and brea 
Replace parts if unserviceable, 

n. Inspect all hardware for dama< 
threads. Retap or rechase threads if stripf 
or c.i’ossed, or replace if unserviceable. 

0 . Inspect compression springs (8, fig. 6- 
for damage and distortion. Replace if 
serviceable. 

p. Replace all 0~rings in remote coni 
manifold (fig. 6-3). 


1. Instnprf 


1 > n K ro 



Klbotv, 46" X 3/4 in. 

Nipplt, S/4 X 2 ill. 

Mam fold bolt, lie-x-hd, No. 12^24 x 1 :j/4 in. (5) 
Wnrhcu\ lock, No. i2 (li) 

Motor ail' ni unit old 
Seal ling (2) 

Live ail* stud screw 
Washer, lock 

vnlvo hole atud pin 
^/&verse valve hole stud 
Live aiv stud 

Sci'Qw, cap, sq-hd, 6/8-11 x 2 1/2 in. (4) 

Niit, box, 5/8^11 (4) 

Washer, lock, 6/8 in, (4) 

Womi houMng clamp (2) 

ScreWf cap, hex-hd, 6/16-24 x 3/4 in. (4) 


26 Upper boaniig spring 

26 Lubrication fitting, 1/8 in. 

27 Screw, cap, hex-bd, 6/16-24 x 3/4 in, (8) 

28 Washer, lock, 6/16 in. (8) 

29 Gear case 

39 Nut, self-locking, hex, 8/8-24 (4) 

81 Drive gear 

32 Thrust bearing 

33 Bearing stud 

34 Rotary valve 

8B Cylinder liner key 

36 Rotai'y valve bushing 

37 Grease plug 

38 Grease plug washer 
80 Cylinder liner cap (4) 


Figure $>4(1) — Continued* 


hurra, and oI<niffal:ed pin liolos, Kemovo 
Inor nlclva and hum with n fine file or linnd* 
mo. lloplueo if ofchov damajyo la evident. 

//, Inapoct piatona (82) for cradta, nlcka, 
ivra, Hcorinff marlca, and out-of-round condi- 
rti. Check that piston wrist pins (81) have a 
looth alidin/r fit in piatona and connecting 
da (93 and 94). Reiilace pi.sitona if any dam- 
;e is evident. Do not attempt to rei>air dam- 
:6d pistons. 

h. Inspect cylinder liners (80) for scoring 
arks, out-of-round condition, and wear, 
ling a micrometer or other suitable inatru- 
ant, cheek the bore of the cylinder liners. If 
arn to more than 1.753 inches, replace the 
iinder liners. 

i. If new pistons (82) or cylinder liners (80 
e to be installed, it may be neces.sary to lap 
e pistons in the cylinder liners. Use a very 
ne, mild lapping compound. Install the con- 
!cting rod (93 or 94) on the piston to use as 
handle. Lap until a smooth, sliding fit is ob- 
ined. After lapping, clean jmrts with an ap- 
oved solvent to remove all traces of lapping 
mpound. 


Ic, Inspect rotary valve bushing (8 
si)ro(!lcot and worm apneorfl (81, 65, and 6 
and idler wheel bushings (40) for wc 
scoring marks, and out-of*round condltl 
Replace parts If unserviceable. 

L Inspect motwr air manifold (9), cylim 
case (96), gear case (29) and worm hops 
(71) for cracks, breaks, nicks, and burrs 
machined surfaces, and for stripped or cros: 
threads. Remove minor nicks and burrs wit 
fine file or handstone, and retap or rechase 
damaged threads. Replace the parts if dami 
cannot be repaired. 

m. Inspect reverse valve hole stud (1 
live air stud (16), bearing stud (33), ic 
wheel shafts (47), sprocket shaft (66), £ 
worm shaft (63) for cracks, wear, and brea 
Replace parts if unserviceable. 

n. Inspect all hardware for damai 
threiads. Retap or rechase threads if stripi 
or crossed, or replace If unserviceable. 

0 . Inspect compression springs (8, fig. 6- 
for damage and distortion. Replace if 
serviceable. 

p. Replace all O-rings in remote coni 
mfinifnlH 


4 





Housing cap ahim 
Pipe plug, 1/8 in. (2) 

Lubrication fitting, 1/8 in. (2) 
Idler wheel shaft (2) 

Idler wheel (2) 

Idler wheel bushing (2) 

Cotter pin (2) 

Sprocket shaft nut, 5/8-18 (21 
Sprocket shaft washer, B/8 in. (2) 
Outer worm wheel bearing 
Worm wheel 
Worm wheel key 


60 Sprocket shaft gear seal 

61 Sprocket spacer 

62 Worm shaft grease seal 

63 Worm shaft 

64 Inner wonn hearing 
66 Long wonn spacer 

66 Worm 

67 Worm key 

68 Short worm spacer 
60 Outer wom\ hearing 

70 Gear case shim 

71 Worm housing 

Figure s^4(2 ) — Continued 


13. Reassembly 

fi. Complete Drill Guide. Reassemble com- 
ite drill guide in reverse of numerical ae- 
ence as illustrated on figure 6-7. 
f). Drill Mounting Plate. Reassemble drill 
mnting plate in reverse of numerical se- 
ence as illustrated on figure 6-6. 
n. Centralizer. Reassemble centralizer in re- 
rse of numerical sequence as illustrated on 
:ure 6-6. 

i. Air Feed Motor. Reassemble air feed 
)tor in reverse of numerical seuuence as 
isitra^ed on figure 6-4 ((1) through (3)) 
•How the procedure specified below: 

Vote. Coat all parts with clean engine oil as an 
In ’eassembly, 

(1) Install cylinder liners (80, fig. 6-4) 
in cylinder case (96) using cylinder 
liner keys (79) to aline the keywaya 
of the cylinder liners. Use a hammer 
and wooden block to .seat the cylinder 
liners. Install cylinder liner caps 
(39). 

(2) Install connecting rods (93 and 94) 
in pistons (82), and secure with 
piston wrist pins (81). 

(3) Insert Woodruff key (74) in the key- 
way of crank pinion (73). Using a 

Rtiffflhio hpflrfnor rmslipv frt hear on 


(4) Alining the Woodruff key with 
slot in lower throw crank (90), 
stall U\e crank pinioii and attncl 
parts. 

(5) Using a suitable bearing pusher 
bear on the inner race, iiusUill up 
crank bearing (84) on upper thi 
crank (89). Install nut (83). 

(6) Mesh an inside connecting rod (i 
with an outside connecting rod (9 
and press connecting rod bush 
(92) into the rods. Repeat the i: 
ecdure for the other set. 

(7) Install crank pin sleeves (91) 
shafts of upper and lower tin 
cranks (89 and 90), and insert 
connecting rod bu.shings, with 
tached connecting rods and pish 
into the crank pin sleeves. 

(8) Insert pinch bolt (88) through 
wrong side of crank center piece 
to 8p)'ead the web. 

(9) Insert the assembled throw o'a 
into crank center piece (96) so t 
the "X” marked on the end of 
crank and the crank center piece 
matched. Aline the pin holes . 
lightly tup in crank pins (85). 

fho niTir»h I'tnif unH in? 



96 




Screw, cap, hex-hd, b/16-24 
Waehar, lock, 6/16 in. (4) 
Crank shaft cap 
Cylinder liner key (4) 
Cylinder liner (4) 

Piston wrist pin (4) 

Piston (4) 

Nut, hex, 9/16-20 
Upper crank bearing 


3/4 in. (4) 89 

90 

91 

92 

93 

94 
96 
96 


Upper throw crank 
Lower throw crank 
Crank pin sleeve (2) 
Connecting rod bushing (2) 
Outside connecting rod (2) 
Inside connecting rod (2) 
Crank center piece 
Cylinder case 


Figure 6-i(S ) — Continued. 


crank pins (85) and bend over the 
ends of the cotter pin. 

(10) Install the assembled crank parts Into 
cylinder case (96), being careful not 
to damage the pistons (82). Tilt the 
crank as necessary to allow each 
piston to enter its cylinder liner (80). 

(11) Install crank shaft cap (78). 

(12) Press idler wheel bushings (49) into 
idler wheels (48). Position the idler 
wheels in the recess of worm housing 
(71) and press idler wheel shafts 
(47) through the housing and the 
bushings. Install lubrication fittings 
(46) on the idler wheel shafts. 

(13) Insert worm wheel key (66) in the 
slot of sprocket shaft (56). Aline the 
key way of worm wheel (64) with the 
key, and press the worm wheel onto 
the shaft. 

(14) Using a suitable bearing pusher to 
bear on the inner races, press inner 
and outer worm wheel bearings (67 
and 63) onto sprocket shaft (66). 

(16) Install sprocket shaft washer (62) 
and sprocket shaft nut (Bl) on the 
worm, wheel end of sprocket shaft 
(56). Install cotter pin (60) and bend 
over the ends to lock the nut. 

(16) Install sprocket spacer (61) and 
sprocket shaft gear seal (60) on the 
sprocket end of sprocket shaft (56). 

(17) Insert sprocket key (58) in the slot o 


sprocket fits over the shaft and tl 
keyway is alined with the key. Secu! 
the parts by installing sprocket aha 
washer (62), sprocket shaft nut (51 
and cotter pin (60). 

(18) Install housing cap shim (44) ar 
housing cap (43), and secure wil 
screws (41) and lock washers (42 

(19) Using a suitable bearing pusher 
bear on the inner race, install inni 
worm bearing (64) on worm sha 
(68). Install long worm spacer (66 
Insert worm key (67) in the slot < 
worm shaft (63), and install wor: 
(66) over the key on the shaft. Insta 
short worm spacer (68). 

(20) Using a suitable bearing pusher 1 
bear on the Inner race, install oub 
worm bearing (69) on worm sha 
(63). 

(21) Install the assembled worm sha 
parts (62 through 69) in worm hou 
ing (71), turning the shaft to engat 
worm (66) with worm wheel (64). 

(22) Install worm housing studs (40) ar 
place gear case shim (70) over tl 
studs on the machined surface ( 
worm housing (71). 

(23) Install pipe plugs (45). 

(24) Install worm shaft grease seal (61 
in the upper (worm housing) end < 




entraliaer swing bolt pin 
lentwiliier swing bolt 
Screw, csp, hex*hd, 8/8—16 x 8 1/2 in. 
^ut, sell-locking hex, 8/8-16 
Centralizer arm spring (6) 

Screw, cap, hex-hd, 6/8-18 x 1 1/2 (4) 


16 Nut, hex, slotted, 7/8-14 (2) 

16 Centralizer arm bolt, 7/8-14 x 7 3/8 in. (2) 

17 Centralizer arm bolt bushing (2) 

18 Centralizer arm (2) 

19 Centralizer bracket 


Figure 6-6 — Continued. 


(26) Press rotary valve bushing (38) into 
cylinder case (96) through the ex- 
haust cover opening. Make sure that 
the keyway in the bushing is alined 
with cylinder liner key (86). Ream 
the bushing if necessary, 

(27) Install rotary valve (84) into cylinder 
case (96). 

(28) Using a suitable bearing pusher to 
bear on the inner race, press thrust 
bearing (32), with the stamped mark- 
ing THRUST HERE facing outward 
(away from the cylinder case), onto 
bearing stud (33). Press the bearing 
stud into the cylinder case (96). 

(29) Rotate the crank assembly (in the 
cylinder case) until the 1/16-inch 
milled cut in crank pinion (73) is 
closest to bearing stud (88). Aline 
drive gear (31) on thrust bearing 
(82) so that the gear tooth marked 
with an arrow engages the milled cut 
In the crank pinion (fig. 6-8). Insert 
a suitable piece of wire or a nail 
through the hole in the drive gear, 
and rotate the rotary valve (34, fig. 
6-4) until the nail engages the hole 
in the rotary valve pinion (see fig. 
6-8). When these criteria are met, 
seat the drive gear so that it meshes 
with crank pinion (78, fig. 6-4) and 
the pinion of rotary valve (84). 

(30) Install crank pinion bearing (72) 
over drive gear (81) onto the shaft of 
crank pinion (73). 


(31) Install upper bearing spring (25 
and upper bearing cap (24). Insta 
thrust plate (28) and exhaust cove 
( 22 ). 

(82) Install reverse valve hole stud (14 
and live air stud (16) into cylinde 
case (96). Install seal rings (10) I 
motor air manifold (9). 

(33) Secure motor air manifold (9) t 
cylinder case (96). 

(34) Secure the assembled worm housin 
(71) and gear case (29) to cylind< 
case (96). 

(36) If the air feed motor is to be instalh 
immediately, do not install wor: 
housing clamps (19) until the mob 
is mounted on the drill guide. 

Note. If pistons (82) or cylinder line 
(80) are replaced, It Is recommended lb 
the air feed motor be operated at appro; 
mately half-speed for several hours, to r 
In the parts. 

e. Remote Control Manifold. Reasseml 
remote control manifold In reverse of numei 
cal sequence as illustrated on figure 6-3. 

/. Complete Drill Mounting. Reasseml 
complete drill mounting in reverse of nume 
cal sequence as illustrated on figure 6-2. 

6-14. Installation 

Install the complete drill mounting as < 
scribed in paragraph 6-126. 




/^asher, lock, external tooth, B/8 in. (2) 

Fi^/urc 6-0 — Contiinuotl* 


11 LriiiK pin 

12 Drill mounting plate 



Foot piece pointer 

Nut, self-locking* hex, 3/4-10 

Washer, flat, 3/4 in. 

Spring 

Lubrication fitting* 

Sprocket shaft 
Tower sprocket bearing 


16 Nut, jam, 3/4-10 

17 Lubricating fitting 

18 Sprocket shaft 

19 Tower sprocket bearing 

20 Tower sprocket 

21 Sprocket yoke 

22 Drill guide 

Figure Continued. 


NOTE- 



Figure 6-8, Air feed mo tor t valve liming details. 

Section Ml. HYDRAULIC PUMP ASSEMBLY 


15. General 

?hia section contain repair instructions for 
hydraulic pump assembly. The assembly 
sists essentially of an air motor which drives 
ydraulic pump through a flexible coupling, 
i pump provides all of the hydraulic power 
Irive the hydraulic cylinders, which position 
boom and drill guide. 


6->17. Disossembly 

a. General. Disassemble hydraulic pump as 
sembly in the numerical sequence as illustratet 
on figure 6-9. Note the following special pro 
cedures. 

(1) Rotate flexible coupling (14, fig 
6-9) until setscrews (1) are visible 
Loosen both setscrews. 

fO\ 'Romnvo MOV niits aili 








{;. Hydraulic Pump. Disassemble hydraulic 
pump in the numerical sequence as illustrated 
on figure 6-10. Note the following special 
procedures; 

(1) Mark the position of cover (2, fig. 
6-10) with respect to body (17) be- 
fore removal, so that the parts will be 
assembled with the proper orienta- 
tion. 

(2) Pull pressure plate (4), spring (3), 
pins (5), ring (7), and rotor (8) off 
drive shaft (16). 

Note. Mark the position of ring (7) 
and pins (6) to facilitate assembly. 

(3) Remove and discard 0-rings (6). 

(4) Remove snap ring (10). Using a 
mallet, tap on the end of drive shaft 
(16), to free the shaft with assembled 
parts from body (17). 

Note. Bearings (11 and 13), seal (14), 
and spacer (16) are press-fitted on drive 
shaft (16). 

(5) Using a suitable bearing puller, re- 
move bearing (11) from drive shaft 
(16). 

(6) Remove bearing (18) from body (17) 
by tapping it out with a drift punch. 

Note. Do not remove seal (14) from 
drive shaft (16) unless H is damaged. The 
seal must be replaced once it is removed. 

(7) If required, tap key (12) out of the 
slot in drive shaft (16). 

c. Air Motor. Disassemble air motor in the 
lumerical sequence as illustrated on figure 
6-11. Note the following special procedures: 

(1) After removing housing cover (4, 
fig. 6-11), loosen the motor in the 
housing by tapping the end of motor 
pinion (14) with a mallet. Remove 
the assembled parts from motor hous- 
ing (19). 

(2) Hold the assembly in an upright posi- 


drive on the end of the 
rotor (16) is freed fi 
bearing, rear end plat 
bearing spacer (11), < 
and vanes (13) from 
(6) Support front end i 
closely as possible to t' 
eter of rotor (15), ant 
end of motor pinion (: 
ball bearing (16) and 
plate are freed. 

(6) Only if replacement o 
pinion (14) or rotor (1 
support the front face 
insert a steel rod per 
the bore of the rotor, 
rod until the motor pir 

6-18, Cleaning 

Clean all parts with an api 
and blow dry with compressed a 

Caution: Do not spin ball 
compressed air. 

6-1 9. Inspection and Repair 

а. Inspect bearings (11 and 
and 9 and 16, fig, 6-11) for Ii 
roughness and binding while 
Replace bearings if these defect 

б. Inspect vanes (9, fig. 6-1 
6-11) for chips and wear. If an; 
replacement, use a complete st 
hydraulic pump or 5 for the ai 

c. Inspect rotors (8, fig. 6-’ 
6-11) for cracks, scores, and rt 
move rough spots and score 
piece of emery cloth. Replace if 
damaged. 

d. Inspect cylinder (12, f 
cracks, nicks, and burrs on the 
face. Check that the bore is s 
slight nicks and burrs using 


e. Inspect housings and covers for cracks, 
cks and burrs on machined surfaces, and for 
ripped and crossed threads. Remove nicks 
id burrs with a fine file or liandstone. Retap 
rechase damaged threads. 

/. Inspect gaskets (6 and 18, fig. 6-11). Re- 
ace if worn, frayed, or otherwise damaged. 
;p!ace 0-rings (6, fig. 6-10) regardless of 
ndition. 

g. Inspect all hardware foi- damaged threads. 
;tap or rechase all stripped and crossed 
reads. Replace if unserviceable. 
k. Inspect end plates (10 and 17, fig. 6-11) 
r scratches or score marks on the faces. Re- 
ave slight damage by rubbing the plate on a 
ece of emery cioth placed on a smooth flat 
rface. If plates are badly scored or scratched, 
place them. 

•20. Reassembly 

a. Air Motor. Reassemble air motor by care- 
liy following the step-by-step procedure giv- 
1 below: 

(1) Place front end plate (17, fig. 6-11) 
on the bed of an arbor press. Start 
front ball bearing (16) squarely into 
the recess in the plate. Using the 
arbor press to bear only on the outer 
race of the bearing, press it in until 
seated. 

(2) Stand rotor (IB) on the arbor press. 
Using the press to bear only on the 
inner race of front ball bearing (16), 
press the bearing and end plate onto 
the rotor. 

Caution: Do not allow the end 
plate to bind against the rotor. 

(3) If motor pinion (14) was removed 
from rotor (15), aline the serrations 
in the pinion shank with the rotor 
and press the pinion in up to the 


Make sure that the cylinder 
installed correctly (when facing t 
air port in the cylinder, the dov 
hole is to be to the right of the ! 
port). Reverse the cylinder positi 
if necessary. 

(6) Install rotor bearing spacer (1 
(chamfered side first) on shaft 
I’otor (15). 

(7) Install rear ball bearing (9) (shii 
side first) in rear end plate (4) in t 
same manner as step (1). 

(8) Stand rotor (15) with assembi 
parts on the bed of an arbor pre 
Position rear end plate (10), beari 
side up, over the rotor, and using t 
arbor press to bear only on the be; 
ing inner race, press the rear e 
plate on until the bearing conta' 
rotor bearing spacer (11). 

(9) Install rotor bearing spring (7) o\ 
rear ball bearing (9) so that I 
spring prongs contact the bear! 
outer race. 

(10) Install the left-hand threaded ro' 
lock screw securely. 

(11) Install air port gasket (18), lai 
open end first, into the air inlet s 
of motor housing (19) (fig. 6-11 

(12) Aline the dowel holes in rear e 
plate (10) and front end plate (1 
with those in cylinder (12), and ins 
a 1 /4-inch diameter rod at least 
inches long, into the dowel hoi 
allowing the rod to protrude fr 
the front end plate. 

(13) Insert the rod into the dowel hole 
motor housing (19) and slide the 
sembled motor parts into the housi 
If necessary, tap the flanged face 
the motor housing with a mallet 
securely seat the motor assembly. 

(14) Remove the rod and install cylini 



9 A 111. 

5 Reducing bushing, 8/4 to 1/2 in. 

? Elbow, 90® X 1 in. 

\ Nipple, 1 X 6 in. 

} Street elbow, 90° x 1 in. 

) Sctew, cap, hex-hd, 3/8-16 x 1 1/2 in, (2) 


XU oquure Koy, x/o a in, 

16 Screw, cap, hex-hd, 5/16-18 x 7/8 in. (8) 

17 Washer, lock, 6/16 in. (8) 

18 Air motor 

19 Pump mounting housing 


Figure 6-9 — Continued, 



Screw, hex-hd, 8/8-16 x 2 1/4 in. (4) 

10 

Snap ring 

Cover 

11 

Bearing 

Spring 

12 

Key 

Pr^sure plate 

18 

Bearing 

Pin (2) 

14 

Seal 

O-rlng (2) 

16 

Spacer 

Ring 

16 

Drive shaft 

Rotor 

17 

Body 

Vane (12) 




Figure 6-10, Hydraulic pump, eitploded view. 
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jji'ocedure given below: 

(1) Before assembling, dij) all parts in 
clean hydraulic oil. This will facilitate 
assembly, and provide adequate ini- 
tial lubrication. 

(2) Using a suitable bearing pusher to 
bear on the inner race of bearing (11, 
fig. 6-10), install the bearing on 
drive shaft (16). 

(3) Using a suitable bearing pusher to 
bear on the outer race of bearing 
(13), install the bearing in body 
(17). 

(4) Install spacer (16), seal (14), and 
key (12) on drive shaft (16). 


Note, Wake 8ure the seal is Installed 
with the Beallng: lip facing the key end 
of the shaft, to prevent the entry of nir 
Into the system. 

(6) Slide the assembled drive shaft (16) 
into body (17) until seated in bearing 
(13). Tap the drive shaft lightly with 
a mallet if necessary, to seat the parts. 

(6) Using retaining ring pliers, install 
snap ring (10). 

(7) Insert an 0-ring (6) in the groove of 
body (17) and cover (2). Make sure 
the O-rings are seated properly to 
jmevent leakage. 

(8) Install ring (7) in the proper position 
as marked during disassembly, and 
secure with pins (6). 


(11) Install cover (2) in tr 
tion as marked durinj 
and tighten screws (1) 
22 to 28 feet-pound. 

Note, Check that the p 
by hand. If the pump 
ble and determine the c 

c. Hydraulic Pump Assembl 
hydraulic pump assembly in rev< 
cal sequence as illustrated on fi: 
the following special procedure 

(1) After securing air 
fig. 6-9) to pump m 
ing (19), loosen setsen 
coupling (14). Make sn 
key (15) is installed i 
motor shaft, and slide 
coupling onto the ahaf 
setscrew. 

(2) Make sure that key 
pump (13) is installec 
and insert the pump s 
enters the keyway of 
pling (14). Install sere 
(11), and lock washe 
tighten the setscrew (1 
ble coupling. 

(3) Install elbows and fitt 
on figure 6-9. 

6-21. Installation 

Install the hydraulic pump ai 
scribed in paragraph 3-44. 


Section IV. HYDRAULIC VALVE ASSEMBLY 


6-22, General 

This section contains repair instructions for 
the hydraulic valve assembly. The hydraulic 
valve assembly contains the controls for oper- 
ating the hydraulic cylinders to position the 
boom and the drill guide (fig. 1-6). 


6-23. Removal 

Remove the Hydraulic valve ai 
scribed In paragraph 8-68. 

6-24. Disassembly 

a. Hydraulic VoXve Assembly 
hydraulic valve assembly in 


Ill L/ie iiuiilfcJMcaJ ns jjausiiitteu 

on figure 6-13. 

Note. Label each valve section as the parts are re- 
moved, and do not intermix spools (16, fig. 6-13) 
since they are individually fitted to the bores. 

6-2S. Cleaning 

Clean all parts in an approved solvent and 
blow dry with compressed air. Be sure to thor- 
oughly clean out and dry all internal passages 
in body {20, fig. 6-13). 

6-26. Inspection and Repair 

a. Inspect all parts for wear and damage. 

b. Inspect all hardware for damaged 


ap«t;eia. 

d. Do not attempt to rework damage 
(16, fig. 6-13) as this will result In « 
leakage and pressure loss. 

6-27. Reassembly 

а. Hydraulic Valve. Reassemble h 
valve in reverse of numerical sequence 
trated on figure 6-13. 

б. Hydraulic Valve Assembly. Rej 
hydraulic valve assembly in reverse of 
cal sequence as illusti'ated on figure 6- 

6-28. Installotion 

Install the hydraulic valve assembl 
scribed in paragraph 3-59. 









the main air valve and manifold lubricator. The 
main air valve is the on-off control for the air 
supply fi*om the compressor. The manifold lu- 
bricator injects a preset quantity of rock drill 
oil into the air stream to provide lubrication for 
the air motors and drifter drill. 

6-30. Removal 

Remove the main air valve and manifold 
lubricator as described in paragraph S-49, 

6-31. Disassembly 

a. Main Air Valve. Disassemble main air 
valve in the numerical sequence as illustrated 
on figure 6-14. 

b. Manifold Lubricator. Disassemble mani- 
fold lubricator in the numerical sequence as 
illustrated on figure 6-16. 


and blow dry witn compressed air. 

6-33. Inspection and Repoir 

a. Inspect all parts for wear and damage. 

b. Inspect all hardware for damag 
threads. Retap or rechase threads if stripped 
crossed, or replace if unserviceable. 

c. Replace all 0-rings. 

6-34. Reassembly 

a. Main Air Valve. Reassemble main t 
valve in reverse of numerical sequence as illv 
trated on figure 6-14. 

b. Manifold Lubricator. Reassemble mai 
fold lubricator in reverse of numerical sequen 
as illustrated on figure 6-15. 

6-35. Installation 

Install the main air valve and manifold 1 
bricator as described in paragraph 3-50. 
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Needle valve 
Acom nut 
Handwheel 
Packing nut 
Packing washer 
0-ring 

Mounting nut 


14 Nipple 
16 Elbow 

16 Retaining ring 

17 Differential pressure nozzle 
16 Dowel pin 

19 0-ring (2) 

20 Bare manifold lubricator 

Figure Continued, 


Section VI. PROPELLING CONTROL VALVES 


&-46. General 

This section contains repair instructions for 
the propelling control valves. The propelling 
jontrol valves supply air to the propelling air 
notors to tram the pneumatic drill either for- 
ivard or reverse. There are two valves used, 
)ne for each traction drive, and quantities 
ipecified throughout this section arc for one 
/alve. 

Removal 

Remove the propelling control valves as de* 
icrlbed In paragraph 8-61. 

i-38. Disassembly 

Disassemble propelling control valve in the 
luraerlcal sequence as Illustrated on figure 
H6. 

^9. Cleaning 

Clean all parts with an- approved sol- 
vent, and blow dry with compressed air. 


6-40. Inspection and Repair 

n. Inspect all parts for wear and damage. 

6. Inspect all hardware for damaged thread 
Retap or rechase threads if stripped or cross© 
or replace if unserviceable. 

c. Note that disc (11) and body (8) a: 
matched parts and may not be replaced Ind 
vidually. 

d. Replace 0-rlng (9). 

6-41. Reassembly 

Reassemble propelling control valve in r 
verse of numerical sequence as illustrated c 
figure 6-16. 

6-42. Installation 

Install the propelling control valves as d 
scribed in paragraph S-62. 
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1 Lubrication fitting, 1/8 in. 8 Body 

2 Screw, cap, bex-hd, 8/16-18 x 7/8 la B 0-rlng 

8 Lever 10 Spindle 

4 Spring stop pin tl Disc 

6 Washer, flat, 21/8 8 ID X 2 ODx 1/8 in. tWc 12 Disc spring 

6 Lever eprlng 18 Cap 

7 Screw, cap, hex-hd, 1/2-18 x 1 1/2 in. (4) 

Figure 6 - 16 , Propelling oontrol valve, eceploded vieio. 


Section VII. RETURN LINE OIL FILTER AND THROHLE VAL> 


6~43. General 

This section contains repair instructions for 
the return line oil filter and throttle valve. The 
return line oil filter filters the hydraulic fluid 
before it returns to the hydraulic reservoir 
(fig. 1-5). The throttle valve is the on-off con- 
trol for the hydraulic pump assembly, which 
furnishes the hydraulic power to position the 
booms and drill guide (fig. 1-5). 


b. Throttle Valve, To rei 
disconnect fittings (fig. 1- 
throttle valve from the n 
valve mounting bracket. 

6-^5. Disassembly 

a. Return Line Oil FilU 
turn line oil filter in the 
as illustrated on figure 6-1 
ment (6, fig. 6-17) and g. 


6-44. Removal 


lean all parts with an approved solvent, and 
f dry with compressed air. 

7. Inspection and Repair 

Inspect all parts for wear and damage. 
Inspect all hardware for damaged 
isds. Retap or rechase threads if stripped 
:ros8ed, or replace if unserviceable. 

8. Reassembly 

Return Line Oil Filter. Reassemble return 
oil filter in reverse of numerical sequence 
illustrated on figure 6-17. Tighten body 


b. Throttle Valve. Reassemble throttle '' 
in reverse of numerical sequence as illusti 
on figure 6-18. 

6-49. Instatiation 

n. Return Line Oil Filter. See figure 1-E 
connect the return line oil filter in the lii 
the hydraulic reservoir in the boom base 
sembly. 

b. Throttle Valve, Mount the throttle ’ 
on the nipple of the hydraulic valve moui 
bracket. See figure 1-5 and connect the thi 
valve fittings. 



Body boh, hex-hd 
Washer, flat 
Filter body 
Sorinsr 


MEC 3e20-23a-l5/6- 

7 Retaining ring 

8 Washer, flat 

9 Spring 

10 Pounet 
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1 Spring pin, 6/82 dia x 1 3/16 in, 3 Plug 6 

2 Handle 4 Spring 6 

Figure 6^18, Throttle valve, exploded view. 


Stem 

Valva body 


SecHon VIII. POWER DUMP AND SWING ASSEMBLY 


6-50. . General 

This section contains repair instructions for 
the power dump and swing assembly. This as- 
sembly consists essentially of a dump cylinder 
and a swing cylinder, which hydraulically posi- 
tion the drill guide at the desired drilling 
angle in . response to commands from the hy- 
draulic valve assembly (fig. 1-5). 

6-51. Removal 

Remove the power dump and swing assem- 
bly as described in paragraph 5-14a. 

6-52. Disassembly 


in the numerical sequence as 
figure 6-19. 

b. Dump Cylinder, Dlsasseml 
linder in the numerical sequence 
on figure 6-20. Note the foil 
procedures: 

(1) Using a suitable spanni 
screw retainer ring (i 
and slide piston rod e 
with all parts attached, 
assembly (23). 

(2) Remove lock nut (9), 
parts off niston rod s 



re n-<5l. Note the followmg special 
res; 

I’ry snap ring (20, fig. 6-21) out of 
the groove in cylinder head (13). 

Using a suitable spanner wrench, 
unscrew cylinder head (13), and slide 
piston rod assembly (21) with all 
parts attached, out of barrel assembly 
( 22 ). 

Note. The cylinder head cannot he re- 
moved when unscrewed, since It will not 
fit over the fitting of the piston rod. 

Remove lock nut (8), and take all 
parts off piston rod asaombly (21) 
from the nut end of the rod. 

After sliding cyllndor head (18) off 
piston rod assembly (21), remove 
the parts (IB through 10) from the 
cylinder head. 

Discard all 0-rlngs. 
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and blow dry with compressed air. 

6-54. Itispecdon and Repair 

(I. Insi>ect all parts for wear and {inmagc. 
h. Inspect all hardware for damage 
threads. Retap or rechase threads if strippe 
or civMsed, or replace if unserviceable. 

6-55. Reassembly 

a. Swing Cylinder. Reassemble swing cy! 
inder in reverse of numerical sequence a 
illustrated on figure 6-21, 

b. Dump Cylinder. Reassemble dumii cyl 
inder In reverse of numerical sequence a 
illustrated on figure 6-20. 

fl. Power Dump and Swing Aasemblv. Re 
asBomblo power dump and swing asaembly li 
reverse of numerical soquonco ns illustrated oi 
figure fi-19. 

6-56. Installation 

Install power dump and swing assembly a; 
described In paragraph B-14b. 



6 

6 

7 

8 
9 

10 

11 

12 

IS 

14 

15 

16 

17 

18 

19 

20 
21 
22 


Dump link bushing: (2) 

Dump cylinder 
Lubrication fitting (2) 

Reducing bushing (2) 

Retaining Hng (2) 

Dump pivot pin 
Front boom bushing (2) 

Lubrication fitting (2) 

Reducing bushing(2) 

Retaining ring (4) 

Dump pin (2) 

Dump link bushing (6) 

Dump link 

S^^dng and dump cylinder bolt, 7/8-14 x 5 11/16 
in. (2) 

Nut, self-locking hex, 7/8-14 (2) 

Swing cylinder 

Sndng clevis bolt, 7/8-14 x 7 1/8 in. 

Nut, Bcl Mocking hex, 7/8-14 


27 Guide mounting swivel cap (2) 

28 Lubrication fitting 

29 Guide mounting swivel bolt, 1 1/2- 

in. 

30 Nut, self-locking hex, 1 .1/2-12 

31 Washer, flat, 1 1/2 in. 

82 Guide mounting swivel bushing (2] 
33 Guide mounting swivel 
84 Pinch holt, sq-hd, 3/4-10 x 3 in. (2 
36 Nut, hex, 3/4-10 (2) 

36 Dump shaft assembly 

37 Dump shaft hinge bushing 

38 Dump shaft bingo bushing 

39 Dump clevis 

40 Lubrication fitting 

41 Reducing bushing 

42 Dump shaft hinge bushing 

43 Dump shaft bushing 

44 Dump arm 


Figure €-19 — Continued. 








This section contains repair instructions for 
the power guide extension mounting. This as- 
sembly contains a hydraulic cylinder which 
moves the drill guide up and down in response 
to commands from the hydraulic valve assem- 
bly (fig. 1-51. 


maer neaa. 

(5) Discard all O-rings. 

6-60. Cleaning 

Clean all parts with an appi 
and blow dry with compressed a 


6-58. Removal 

Remove the power guide extension mount- 
ing as described in paragraph 6-13a. 

6-59. Disassembly 

a. Poxoer Guide Extension Mounting. Disas- 
semble the power guide extension mounting 
In the numerical sequence as Illustrated on 
figure 6-22. 

b. Drill Guide Extension Cylinder. Disas- 
semble drill guide extension cylinder In the 
numerical sequence as illustrated on figure 
6-23. Note the following special procedures: 

(1) Pry snap ring {24, fig. 6-23) out of 
the groove in cylinder head (SO). 

(2) Using a suitable spanner wrench, un- 
screw cylinder head (30), and slide 
piston rod assembly (23) with all 
parts attached, out of barrel assem- 
bly (32). 

(3) Straighten or cut lock pin (16), and 
take all parts off piston rod assembly 
(23) from the pin end of the rod. 

(4) After sliding cylinder head (30) off 
piston rod assembly (23), remove the 


6-61. Inspection and Repotr 

а. Inspect all parts for wear a 

б. Inspect all hardware f 
threads. R,etap or rechase threa 
or crossed, or replace if unservlc 

6-62. Reassembly 

a. Drill Guide Extension C% 
semble drill guide extenelon c) 
verse of numerical sequence as 
figure 6-28. After all parts ari 
piston rod assembly (28, fig. 6-2 
pin (16) so that equal lengths 
both sides of the rod, and flare 
of the pin to retain it in positio 

t>. Poxoer Guide Extemion Mi 
semble power guide extension m^ 
verse of numerical sequence as 
figure 6-22. Do not install clan 
until ready to install the assemb 
guide. 

6-63. Installation 

Install the power guide extens 
as described in paragraph 6-13l> 





5X-M, 5/8-11 X 2 1/4 In, (14) 
!X. 5/8-11 (14) 


12 Clamp ahims (16) 

13 Drill ^de nioimtlng’ plate 

Figure 




consists essentially of a boom swlnsf cylindei’ 
and a boom lift cylinder, which hydraulically 
position the boom in response to commands 
from the hydraulic valve assembly (fig. 1-6). 

6-65. Removal 

Remove the hydraulic boom assembly as 
described in paragraph 6-16a. 

6-66. Disassembly 

n. H]idiaiilic Boom Assevibly, Disassemble 
the hydraulic boom assembly in the numerical 
sequence as illustrated on figure 6-24. 

b. Boom Swing Cylinder. Disassemble boom 
swing cylinder in the numerical sequence as 
illustrated on figure 6-25. Note the following 
special procedures: 

(1) Cut the lockwire and remove screws 
(10, fig. 6-25), gland nut (12), and 
rod wiper (11). 

Note. The g'land mat and rod wiper can- 
not be taken off completely since they will 
not fit over the rod Httinga. 

(2) Unscrew cylinder head (13) and 
slide piston rod assembly (26) with 
all parts attached, out of barrel as- 
sembly (27). 

(3) Remove lock nut (19), and take all 
parts off piston rod assembly (26) 
from the nut end of the rod. 

(4) Discard all O-rings. 

c. Boom Lift Cylinder. Disassemble boom 
lift cylinder in the numerical sequence as illus- 
trated on figure 6-26. Note the following 
special procedures. 

(1) Cut the lockwire and remove screws 
(11, fig. 6-26), gland nut (18), and 
rod wiper (12). 


{Z) unscrew cyiinaer iiettu at 

slide piston rod assembly (27) wi 
all parts attached, out of barrel a 
sembly (28). 

(3) Remove lock nut (20), and take i 
parts off piston rod assembly (2' 
from the nut end of the rod. 

(4) Discard all 0-rlngs. 

6-67. Cleaning 

Clean all parts with an approved solvei 
and blow dry with compressed air. 

6-68. Inspection and Repair 

a. Inspect all parts for wear and damage. 

b. Inspect all hardware for damag 
threads. Retap or rechase threads if stripp 
or crossed, or replace if unserviceable. 

6-68. Reassembly 

a. Boom Lift Cylinder. Reassemble boc 
lift cylinder in reverse of numerical sequen 
as illustrated on figure 6-26. 

h. Boom Swing Cylinder. Reassemble boc 
swing cylinder in reverse of numerical sequen 
as illustrated on figure 6-2B. 

Note. Install lockwire through screws (11, fig. 
26 and 10, fig. 6-2B) to keep them tight 

c. Hydraulic Boom Assembly. Reassemt 
hydraulic boom assembly In reverse of numei 
cal sequence as illustrated on figure 6-24. 

6-70. Installation 

Install the hydraulic boom assembly 
described in paragraph 6-156. 







Fitntre 6-i5. Boont MfC 38?n-,^ 
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tains an integral hydraulic reservoir, and serves 
as the mounting pad for the hydraulic boom 
assembly, hydraulic pump assembly, and mani- 
fold lubricator. 

6-72. Removal 

Remove the boom base assembly as described 
in paragraph 5- 16a. 

6-73. Disassembly 

Disassemble boom base assembly in the 
numerical sequence as illustrated on figure 
6-27. 

6-74. Cleaning 

n. Clean all parts with an approved solvent, 
and blow dry with compressed air. 

b. Flush the hydraulic reservoir to insure 
freedom fi'om contamination. 


b. Inspect all hardware for dam. 
threads. Retap or rechase threads if strippt 
crossed, or replace if unserviceable. 

6-76. Reassembly 

Reassemble boom base assembly in re'i 
of numerical sequence as illustrated on fi 
6-27. 

Caution: Cleanliness of the hydraulic 
ervoir is of the utmost importance. Any 
tamination entering this closed system 
cause erratic boom operation and acceler 
wear on parts. 

6-77. Insfallatlon 

Install the boom base assembly as desc: 
in paragraph 15-166. 






This section contains repair instructions for 
the complete traction drive. The pneumatic 
drill contains two complete traction drives (one 
for each traction unit), which are identical 
except for orientation, and quantities specified 
throughout this section are for one traction 
drive. 

6-79. Removal 

Remove the complete traction drive as de- 
scribed in paragraph h-lla. 

6-80, Disassembly 

a. Complete Traction Drive. Disassemble 
complete traction drive in the numerical se- 
quence as illustrated on figure 6-28. Note the 
following special procedures; 

(1) After draining the hydraulic oil by 
removing magnetic plug (1, fig. 6- 
28) and pipe plugs in bottom of gear 
housing (53) and propelling air mo- 
tor (10), remove screws (7), nuts 
(8), and lock washers (9), and care- 
fully pull the propelling air motor off 
the shaft of motor pinion gear (12). 

(2) Remove casing cover (14), Remove 
and discard both motor case gaskets 
(13). 

(3) Remove motor pinion gear spacer 

(11) , and pull out motor pinion gear 

(12) . If motor pinion ball bearing 
(41) comes out with the gear, remove 
the bearing using a suitable bearing 
puller to bear on the inner race only. 

(4) Using retaining ring pliers, remove 
retaining rings (16), and pull the 
assembled planet gears (18), ball 
bearings (17), and retaining rings 
(16) off the stubs of drive shaft (42). 

Wot«. The ball bearings are press-fit- 
bed Into the planet gears, and should not 
be rertoved unless replacement is required. 


cover (25), with s 
jam nut (21) attacl 

(7) Insert two 5/8-11 t 
the holes in the toi 
(27), and pull out 
0-ring (28). 

(8) Loosen jam nut (8( 
shaft setscrew (29' 
sure on the trunnh 
assembly (89). 

(9) Remove brake band 

(10) Remove bolt (S2), ’ 
washer (83), and b 

(11) Remove brake cy 
brake cylinder case 

(12) Remove brake bam 
from the housing. 

(13) Using retaining rii 
retaining ring (40' 
shaft (42), with o 
pinion ball bear in j 
out of gear housing 
ing is installed in 
out of the recess i 
with an internal be 

(14) If necessary for rej 
retaining ring (43| 
shaft ball bearing 
bore in gear housi 
bearing pusher to 
race of the bearing. 

(16) Drive out roll pin 
clutch lock pin han( 

(16) Drive out roll pin 
clutch spring cap 
maining parts, 
b. Propelling Air Motor. 
pel ling air motor in the nurr 
illustrated on figure 6-29. 1 
special procedures: 

(1) Remove one cylind 
and cylinder gaske 

OA Prit a4'a norin»v 


the fing^ers. 

[3) Remove piston ring (16) and oi! 
regulating ring (17) from piston 
(18). 

,4) Repeat the above procedure until all 
pistons are removed » 

6) Pull the entire crank (26 through 39) 
out of motor case (48). If necessary, 
tap the face of the motor case with a 
mallet to free ball bearing (89) from 
Its bore. 

Not«, It th« crank parts cannot be re. 
moved, flret remove rotary valve (24) as 
described In steps 10 and 11. Then Insert 
a hardwood arbor through rotary valve 
bushing (41), and drive out the crank. 

6) Remove cotter pin (27) and castel- 
lated nut (28). Drive out crank lock 
pin (29). 

7) Separate valve end crank (80) from 
pin end crank (37). 

Note. These parts are matched and 
must not be replaced individually. 

3) Remove connecting rod rings (83), 
connecting rods (34), connecting rod 
bushing (32), and crank pin sleeve 
(31). 

)) If necessary to remove ball bearings 
(26 and 39), uso a suitable bearing 
puller to remove them from the crank. 

)) Remove valve chest cover (21). 

L) Screw a 1 1/8-inch threaded bolt in- 
to the tapped hole in the exposed 
rotary valve (24). Pull the bolt to re- 
move the rotary valve. 

Note. Do not remove valve chest (40) 
unless necessary to replace rotary valve 
bushing (41). 

1) To remove valve cheat (40), screw 
two 6/8-11 threaded bolts (at least 
A mnVioa IrfcViry\ lYifn f«l nnpH hnlpSi 


ucsing a suiLaoie 

arbor. 

Caution: Be careful not to shear 
off bushing key (.12), Make sure that 
the arbor clears the key during re- 
moval. 

6~8]. Cleaning 

Clean all parts with an approved solvent, 
and blow dry with compressed air. 

6 '- 82 . Inspection and Repair 

а. Inspect all parts for wear and damage. Re- 
fer to table 4-1 for permissible wear measure- 
ments. 

б. Inspect all hardware for damaged 
threads. Retap or rechase threads if stripped 
or crossed, or replace if unserviceable. 

c. Inspect casing cover (14, fig. 6-28), 
brake piston (27), brake cylinder (37), drive 
shaft (42), and gear housing (53) for cracks, 
nicks, and burrs on machined surfaces, and for 
stripped or crossed threads. Remove nicks and 
burrs with a fine file or handstone, and retap 
or rechase all damaged threads. Replace if un- 
serviceable. 

d. Inspect all bearings for cracks, loo.seness, 
and wear. Replace if unserviceable, 

e. Inspect motor pinion gear spacer (11) 
for scoring marks and wear. Replace if dam- 
aged. 

f. Inspect all gears and pinions for cracks, 
chipped teeth, damaged bores, and excessive 
wear. Replace if in doubt as to the service- 
ability of a part. 

g. Inspect brake band assembly (39) for 
wear and damage. Replace if unserviceable. 

6-83. Reassembly 

a. Propelling Air Motor. Reassemble pro- 
pelling air motor in reverse of numerical se- 
quence as illustrated on figure 6-29. Note the 
fnliowinv suecial nrocedures: 








unB imvntina i>r 

fafirnetic plug, 3/4-16 
aaket 

ipQ plufj, aq lid, 1/2 in. 
nt, liex, b'/3 -il (6) 

^asher, lock, 6/8 in. (6) 
bud, 5/8-11 X 3 in. (6) 

?row, cap,liex-hd, 1/2-13 x 2 1/2 in. (9) 
Ut, hex, 1/2-13 (9) 

^asKor, lock, 1/2 in. (9) 
ropelling air motor 
otxyr pinion gear spacer 
otor pinion gear 
otor case gasket (2) 
asing cover 
fitting ring (2) 
staining ring ( 4 ) 
all bearing (2) 
lanet gear (2) 
itemal gear 

itsorew, hex'^hd, 1/2 48 x 2 In. 

\m nut, bex, 1/2-18 

jrow, cap, hex»hd, 6/8-11 k 2 in. (4) 

ut, hex, 6/8-11 (4) 

ashor, lock, 6/8 in. (4) 


£,o ^-r*ng 

29 Brake shaft setscrew, 1/2-13 x 1 1/4 in. 

30 Jant nut, hex, 1/2-13 

31 Brake band anchor pin 

32 Bolt, machine, hex-hd, 3/4-10 x 8 1/2 in. 

33 Brake spring wasJier 

34 Brake spring 

35 Screw, cap, hex-hd, 1/2-13 x 1 1/4 in. (8) 

36 Washer, lock, 1/2 in. (3) 

37 Brake cylinder 

38 Brake cylinder case gasket 

39 Brake band assembly 

40 Retaining ring 

41 Motor pinion ball bwiring 

42 Drive shaft 

43 Retaining ring 

44 Drive shaft ball bearing 
46 Roll pdn 

46 Clutch lock pin handle 

47 Roll pin 

40 Glnlch spring C4ir 
40 Clutch lock pin 

60 Spring 

61 Spring washer 
B2 0-ring 

63 Gear honelng 


Fionre 6-28 — Continued. 


Note, Pin end crank (87) and valve 
end crank (80) are matched parts and 
must not bo intermixed. Make stn^ that 
both pieces have Identical identification 
marks. 

2) Install connecting rod bushing (32) 
over crank pin sleeve (31), 

3) Install connecting rod rings (33) and 
connecting rods (34) so that the rod.s 
fit between the bushing and rings, 

4) Join the valve end crank (30) with 
pin end crank (37), inserting the tang 
on crank pin sleeve (31) in the crank 
slot. 

5) Aline lock pin holes in the crank sec- 
tions, and drive crank lock pin (29) 
into position from the larger end of 
the tapered hole. Strike the larger 
end of the lock pin to make sure that 


puslior to bear on the inner race: 
the bearings. 

(7) Only if the rotary valve bushing ( 
was removed, install bushing 
(42) in valve chest (40). Aline 
slot in the rotary valve biaahing \ 
the key, and jiress in the bust 
with the valve chest sup-poi*ted, u 
the bushing is flush with the oi 
(valve chest cover) supported faci 

Note. If the rotary valve huahinj 
carefully installed, it will not be n( 
sary to ream out the inside diameter. 

(8) Check the fit of rotary valve (24', 
rotary valve bushing (41). If tigi 
than a good running fit, lap the vj 
to a proper fit, using a fine gi 
lapping compound with an abrai 

n in ff 
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movea, ana insen tne roxary vaive in- 
to rotary valve bushing; ('ll). 

(10) Install valve chest cover (21). 

(11) Aline bolt holes in valve chest (40) 
with those in motor case (43)i and 
press the projecting end of rotary 
valve bushing (41) into the motor 
case. 

(12) Make sure that the bushing enters the 
motor case liore squarely (with the 
bolt holes alined) and press the valve 
chest on until it contacts the motor 
case. 

Not*. Support tlio open end ol the 
motor case during this operation. 

(13) Allno the holes In the end of valvo 
end crank (80) with tho dowel pins 
of rotary valvo (24), and Install the 
assembled crank assembly Into motor 
case (43). Make sure tliat ball bear- 
ing (39) is seated properly in the mo- 
tor case. 

(14) Rotate the crank until one of the con- 
necting rods is at top dead center. 
Place a piston (18) over this rod and 
secure with wrist pin (16) and wrist 
Iiin caps (14). 

(15) Using a suitable piston ring compres- 
sor to hold oil regulating ring (17) 
and piston ring (16) compressed, in- 
stall cylinder (12) with cylinder gas- 
ket (13) over piston (18) and into 
the cylinder wall in motor case (43). 
Secure with screws (10) and washers 
( 11 ). 

(16) Repeat stei)s 14 and 15 until all pis- 
tons and cylinders are installed. 

(17) Install all plugs and caps. 

b. Coni))tete Tvactiou Drive. Reassemble 
;oniplete ti-action drive in revei-se of numerical 
equence as illustrated on figure 6-28. Note 
he following special procedures: 

Note. Coat geara, bushings, bearings, etc. with 


ing m pjace. 

(2) Press motor pinion ball bearing (4 
into the recess in drive shaft (42). : 
sert the drive shaft into gear housi 
(63), tapping with a mallet to s< 
the drive shaft shoulder against dr: 
shaft ball bearing (44). Using 
taining ring pliers, install retaini 
ring (40) In the shaft groove. 

(3) Lay brake band assembly (39) arou 
drive shaft (42) so that the trunni 
can be inserted in the hole leading 
brake cylinder (87). Insert bra 
band anchor pin (81) through i 
loop in the brake band assembly a 
screw It into tho topped hole In gf 
housing (58), until the end of t 
pin is slightly below the upper sho 
der of the brake band assembly. 

(4) Insert brake shaft setscrew (29), Ba 
off setscrew 1/2 turn and tighten jx 
nut (80). 

(5) Install brake cylinder (87) w. 
brake cylinder case gasket (88). 

(6) Mount brake spring washer (38) a 
brake spring (84) on bolt (32), a 
install the bolt to the required d 
tance for proper brake adjustm< 
(para 8-38). 

(7) Install 0-ring (28) on brake pist 
(27) and install in the brake cylinc 
(37). Install brake cylinder cox 
(25) and brake cylinder gasket (2( 
Install setscrew (20) and jam r 
(21), Turn the setscrew in until 
contacts the piston. Back off 1/8 tu 
and secure the jam nut. Apply 60 ] 
air pressure through a 1/4-inch h< 
nipple connected to the release pc 
in the brake cylinder cover, and ma 
sure the brake can be rotated by hai 

(8) Install clutch parts (46 through 6< 


gear so that the lock pin fits into one 
of the holes in the gear. 

(9) If ball bearings (17) were removed 
from planet gears (18), use a suitable 
bearing pusher to bear on the outer 
races, and press tiie bearings into the 
gears, Using retaining ring pliers, in* 
stall four retaining rings (16) in the 
planet gear grooves. 

(10) Install assembled planet gears (18) 
and ball bearings (17) onto the stubs 
of drive shaft (42). Using retaining 
ring pliers, install retaining rings 
(16) in the stub grooves, to lock the 
planet beai-ings in place. 

(11) Insert motor pinion gear (12) be- 
tween the planet gears until meshed, 
and press or tap the gear into motor 
pinion ball bearing (41) installed in 
the bore of drive shaft (42). 

(12) Insert screws (7) through gear hous- 


ing (52). Place a motor case ga 

(13) over the screws, install cai 
cover (14), and place another nn 
case gasket (13) over the screws 

Nofe. Install casing' cover (14) so 
the raised portion is facing oulwaixj, 
ifl perpendicular to the clutch lock 
handle, 

(13) Install assembled propelling air 
tor (10), and secure with lock v.’: 
ers (9) and nuts (8). 

(14) Install pipe plug (3) and magn 
plug (1) with gasket (2). 

(15) Install studs (6). 

Note. If the traction drive is to be 
stalled immediately, do not install 
washers (6) and nuts (4). 

6->84. Installation 

Install the complete traction drive as 
scribed in paragraph S~176. 


Section Kill. MAIN FRAME AND TRACK ASSEMBLY 


S-S5. General 

This section contains repair instructions for 
ihe main frame and track assembly. This assem- 
ily forms the basic structure for the pneumatic 
irill, on which all of the various units are 
nounted. In addition, the lubricating oil reser- 
roir is an integral part of the frame. 

i-86. Disassembly 

Disassemble main frame and track assembly 
n the numerical sequence as illustrated on fig- 
ire 6-30. Note the following special pro- 
edures: 

a. Only if necessary to remove traction units 
3, fig. 6-80), use a hoist to remove the weight 
f the frame from the traction units. Remove 
K)lts (1) and nuts (2) to ffee the traction units 
rom the frame. 

b. Only if necessary to remove tow hitch 


mum) under the frame to collect the rock (i 
oil from the reservoir, and remove magn< 
drain plug (7) with gasket (8) from the 1 
tom of the reservoir. 

d. Remove remaining parts only as n 
essary. 

6-S7. Cleaning 

Clean all i)arts with an approved solvent a 
blow dry with compressed air. 

6-88. Inspection and Repair 

a. Inspect all parts for wear and dama 

b. Inspect all hardware for damas 
threads. Retap or rechase threads if 3tripi)ed 
crossed, or replace if unserviceable. 


SEE SHEET 








e traction units. The pneumatic drill uses 
'0 traction units, which are identical except 
r orientation, and quantitites specified 
roughout this section are for one unit. All 
ustrations used depict the left-hand traction 
lit, 

-91. Removal 

Remove the traction units as described in 
iragraph 6-86. 

-92. Disassembly 

a. General. Disassemble traction unit in the 
jmerical sequence as illustrated on figure 
-31. Note the following special procedures: 

b. Track Assembly. 

(1) If necessary to remove track assembly 
(6, fig. 6-31), tow or propel the 
pneumatic drill until the track hook- 
up pin (7) is at the rear, approxi- 
mately half-way ui) the sprocket 
wheel of the final drive assembly 
(62). 

(2) Pry out track hookup pin lock pins 

( 6 ). 

(3) Using a drift of a smaller diameter 
than the track hookup pin (7) and 
a backup plate to support the grouser, 
drive out the track hookup pin with 
a hammer. 

(4) Remove the track assembly either by 
hoisting the entire unit, or by pro- 
pelling it until the track is free. 

c. Track Roller Assemblies. 

(1) Remove the track assembly (para 
6~92M. 

(2) Jack up the frame to allow clearance 
for track roller removal. 

(3) Remove self-locking nuts (19) (4 per 
roller), and lower the entire track 
roller assembly (23), with track roller 


(6) Remove oil seals (26) by cut 
them with a small sharp chisel 
prying out. 

(6) Pry off snap rings (27). Removi 
brication fittings (24) and redu 
bushings (25). 

(7) Support the assembly on flange 
hub assembly (31). Using a h< 
hammer and a piece of bronze 
protect the shaft, drive out track 
er bushing retainers (28). 

Remove the retaitier closes 
the lubrication fitting first 

(8) If necessary to remove track n 
bushings (29), drive a small cl 
down along the split line, being c 
ful not to damage any parts. 

d. Track Idler Assembly. 

(1) Remove the track assembly (] 
6-92&). 

(2) Remove nuts (16) and slide the t 
idler assembly and related parts 
off track frame channel asset 
(63). 

(3) Remove self-locking nuts (54) 
track roller adjusting forks (66) 

(4) Remove self-locking nuts (56), 
slide out assembled buffer sp 
parts (67 through 60). 

(6) After removing support guide pi 
(63) and track idler supports ( 
remove oil seals (75) by cutting t 
with a small sharp chisel and pr: 
out. 

(6) Pry off snap rings (76). 

Note. If necessary to remove 
idler flanges (74), be sure to firs' 
move lubrication fittings (68) and- r 
ing bushings (60). 

(7) Support the assembly so that t 
idler shaft (79) can be driven 
Install a nut ( 66) on the shaft tc 


mi unve Assemoiy. 

Eemove the track assembly {para 
6-92b). 

After removing outer and inner sup- 
port brackets (42 and 61), jack up 
the frame and remove final drive as- 
sembly (62). 

tfote. Use a chain hoist to support the 
final drive assembly. 

Remove sprocket stud nuts (88) and 
lift out sprocket assembly (90) with 
collets (89) attached. 

Remove hardware (93 through 97) 
and bearing retainer (98) with bear- 
ing retainer shims (99). Tie the shims 
together to facilitate reassembly. 
Remove screws (100), dowel screws 
(101), cover plate assembly (106), 
and cover gasket (103). Discard the 
cover gasket. 

Remove dust shield (104) from cover 
plate assembly (106) and tap out 
large oil seal (106). 

Install a cap screw in the tapped hole 
of main drive shaft pinion (109). 
Using a pry bar and a support block, 
remove main drive shaft pinion (109) 
with complete inner and outer bear- 
ings (107 and 108) from shaft and 
spacer housing (110).- Using a suit- 
able bearing puller, remove the bear- 
ings from the pinion. 

Note. Bearings (107, 108, 114, and llB) 
consist of two pieces each; an outer race 
and an inner race with roller, which are 
removable separately, but which are 
matched to each other and must be kept 
together. Do not intermix bearing races. 

Remove track sprocket bearing shims 
(92) from shaft and spacer housing 
(110). Tie the shims together to 
facilitate reassembly. 


assemoiy viiu* 

(11) Tapping lightly with a blunt-nosed 
drift, remove small oil seal (112), 
oil seal retainer (113), and complete 
outer ring gear bearing (114) from 
the hub of ring gear and hub assem- 
bly (117). 

(12) Tapping lightly with a blunt-nosed 
drift, remove complete inner ring 
gear bearing (116) from the hub of 
ring gear and hub assembly (117). 


6-93. Cleaning 

Clean all parts with an approved cleaning 
solvent and blow dj*y with compressed air. 

6-94, Inspection and Repair 

a. Inspect all paits for wear and damage, 
and replace if necessary, 

b. Inspect shaft and spacer housing (110, 
fig. 6-31), cover plate assembly (106), bear- 
ing 1 ‘etainer (98), track idler shaft (79), track 
idler supports (67), support guide plates (63), 
and buffer spring clamp rods (60) for cracks, 
nicks, and burrs on machined surfaces, and for 
stripped or cx'ossed threads. Remove all minor 
nicks and burrs with a fine file or handstone, 
and retap or rechase all damaged threads. Re- 
place the parts if damage cannot be repaired. 

c. Inspect all gears and pinions for cracks, 
chipped teeth, damaged bores, and excessive 
wear. Replace if in doubt as to the se»*viceabl!i- 
ty of any part. 

d. Inspect all bearings for cracks, looseness, 
and wear. Replace if unserviceable. 

e. Inspect oil seals, wear plates, and oil seal 
retainers for scoring marks and excessive wear. 
Replace all unserviceable parts. 

/. Inspect all hardware for damag 
threads. Retap or rechase threads if stripp 
or crossed, or renlflce if unserviceable. 











B£:nojt.ic drain plufi*, i/2 in. 
fiBkch 

il filler pln^ 
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►rocket aoaefnibly 
laft trunnion 

•ack sivrocket bcaWng: ahinis (as rqr) 
x&yr, cap, hcoc-hd 3/a-ie x 1 1/4 in. (2) 
rew, cap, hex-hd, 8/8-24 x 1 in ,(2) 

It, hex, 3/8-24 
aaher, lock, 8/8 in. (5) 
ud, 3/8-24 X 16/1 e Iw. 

&ring retainer 

aring retainer shim (aa rqr) 


104 Dust shield 

106 Large oil seal 

108 Cover plate assembly 

107 Complete outer bearing 

108 Compleite inner bearing 

109 Main drive shaft pinion 

110 Shaft and spacer housing (Ih shown rh opposite) 

111 Oil seal wear plate 

112 Small oil seal 

113 Oil seal retainer 

114 CJomplebe outer ring gear bearing 

115 Complete inner ring gear bearing 

116 Track sprocket stud (10) 

117 Ring gear and hub assembly 


Fiffure Continued, 


6-8i, Note tho followingf special pro- 

i: 

Ad^omhly, 

I Preaa largo oil seal (lOB, fig. 6-81), 
inlx) ftovoi' plate assembly (106), with 
the lip facing outward. 

Press small oil seal (112) into the 
deep bore of oil seal retainer (113), 
with the Up facing the shallow bore 
of the retainer. 

Tap or press the outer races of outer 
and inner ring gear bearings (114 
and 115) into the hub of ring gear 
and hub assembly (117). 

Tap or press the outer race of inner 
bearing (108) into the bore of shaft 
and spacer housing (110). 

Using a suitable press and bearing 
pusher to bear on the inner races, 
install hearings (107 and 108) on 
main drive shaft pinion (109). 

Tap or press the inner race and rollers 
of outer and inner ring gear bearings 
(114 and 116) in place on shaft and 
spacer housing (110). 

Install ring gear and hub assembly 
(1 17) into shaft and spacer housing 

(mi. 


and spacer housing (110). Install the 
assembled small oil seal (112) and 
oil sea) retainer (118) on the shaft. 
Install shaft trunnion (91) and se- 
cure with nut (36). 

Note. If the ehfm Ihlcknesa used pr»* 
vtouely cannot be determined, start with 
0.125 Inch thickness of shims. 

(9) Engage the hook of a spring scale in 
a tooth of ring gear and hub assem- 
bly (117) as shown in figure 6-32 
and check the pull against rotation of 
the gear. If the spring scale does not 
read between 6 to 8 pounds, add or 
remove track sprocket bearing shims 
(92, fig. 6-31) as required to obtain 
the correct reading. 

(10) Carefully install oil seal wear plate 
(111) on the rim of ring gear and 
hub assembly (117), tapping the 
plate in place with a piece of wood. 
Be careful not to damage the plate. 

(11) Install the assembled main drive 
shaft pinion (109) with bearings 
(107 and 108), into shaft and spacer 
housing (110). 

(12) Align a new cover gasket (103) with 


( 102 ). 

(13) loosen nut (36) enough to allow 
I'lng gear and hub assembly (117) to 
turn freely. 

(14) Install the same thickness of bearing 
retainer shims (99) as was removed 
during disassembly, over cover plate 
assembly (106). Install bearing re- 

tamer (98) and hardware (98 through 
97), 

Note, If the shim thlcknesa used pre- 

^ determined, stort with 
0.060 Inch thickness of shims. 

(16) Wrap some string around the pro- 
ru mg (splined) end of main drive 
shaft pmion (109) and hook a spring 
scale on the string to check the pull 
against rotation of the main drive 
shaft pinion. If the drag is not be- 


(16) Remove nut (36) and shi 
(91). Install the assembl 
seal (112) and oil seal ret, 
so that the deep bore cot 
oil seal is facing outward 
end of the shaft). Tap or 
oil seal retainer until sei 
stall the shaft trunnion (£ 
(36). Tighten the nut se 

(17) Install dust shield (10- 
sprocket assembly (90) i 
(89). Install and tighter 
stud nuts (88) to a torque c 
pounds. 

After 100 hours of (>■ 
ch«k and retighten the spwMk, 
to the ppecifled torque* 

(18) Jack up the frame and in« 
drive assembly (62) and rel 



SHAFT 

trunnion' 


J.J using a maiiet, tap tracK laier 
bushing retainers (77) and track idler 
bushings (78) into track idler hub 
(80). 

2) Install track idler shaft (79). Install 
snap rings (76) and oil seals (76). 

3) If track idler flanges (74) were re- 
moved, install them on track idler 
hub (80). Tighten screws (70 and 
71) evenly to make sure that the 
wheel will run true. Install reducing 
bushing (69) and lubrication fitting 
( 68 ). 

I) Install track idler supports (67) and 
support guide plates (63). 

>) Install buffer spring parts (54 
through 60). 

i) Jack up the frame and install track 
assembly and related parts (18), with 
track idler adjusting screw (17) and 
nuts (16). 

’) Check the assembled length of buf- 
fer springs (68) on both traction 
units to insure correct running aline- 
ment of the wheels. Set the assem- 
bled length of both buffer springs to 
6 1/8 inches. 

rack Roller Assemblies, 

) Using a vise and a hard wooden 
block, press track roller bushings 
(29) into track roller bushing retain- 
ers (28) so that the oil holes are 
alined. 

) Using a suitable bearing driver, in- 
stall the assembled bushings and re- 
tainers into flange and hub assembly 
(31), with the tapered ends toward 


ping wiin a maiiec ii n«ce»»€iry 
avoid binding. 

(4) Using a suitable bearing driver, 
oil seals (26) in place with the lip 
the seals facing outward. 

(6) Install dust shield assemblies (5 
Jack up the frame and install tr 
roller shaft supports (20) with tr 
roller assemblies (2.3), on roller 
track frame studs (22). Secure v 
self-locking nuts (19). 
e. Track Assembly. 

(1) Loosen track adjusting nuts (16) 
necessaiy. 

(2) Jack ui) the frame and mount 
track around the final drive sprocl 
track idler, and track rollers, brii 
ing the ends together. 

(3) Aline the pin holes of left- and rig 
hand track hookup links (1.3 and 1 
with a drift. 

(4) With track link bushing (9) insta! 
and the outer track hookup [)in Ic 
pin (6) inserted in track hookup i 
(7), place the hookup pin throu 
the hookup links and bushing. 

(6) Turn the track hookup pin (7) 
that the holes are alined with t 
slots in the link. 

(6) Insert and drive the track hookup p 
lock pin (6) completely in un 
seated. 

(7) Adjust the tracks (para 3-36rt). 

6 — 96 . fnstaflcitlon 

See figure 6-30 and install the traction unit 


Section XV. TOW HITCH 

General 6—98. Removal 

section contains repair instructions for Remove the tow hitch as described in parj 

graph 3-40. 


/ TVia frtw ViifnVi mnv ho iiAor? fnr 


a. Inspect all parts for wear and damage. 

b. Inspect all hardware for damaged threads. 
Retap or rechase threads if stripped or crossed, 
or replace if unserviceable. 


cal sequence as inosiratea on ugure o- 

6-'T03. Insfallotion 

Install the tow hitch as described i 
graph 8-41. 





S-Unk 
Drive screw 
Chain 

Lubricatian fitting: (2) 


18 Nut, hex, slotted, 1-14 
14 Latch bolt, heoc-hd, 1-14x8 7/3 in> 
16 Pintle lock 
13 Pintle 


Fiffure — Continued. 
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A—1 . Flr« Prdteclion 

TB 5-4200-200- Hand Portable Fire Extinguishers For Army Users 
10 

A-'2. lubrication 

C9100IL Fuels, Lubricants, Oils and Waxes 

LO 6-8820-239- Department of the Army Lubrication Order for Dn!i, f 
12 Crawler Mounted, Self-Propelled Ingersoil-Rand • 

A— 3. Painting 

TM 9-218 Painting Instructions for Field Use 

A— 4. Radio Suppression 

TM 11-488 Radio Interference Suppression 


A—5. Maintenance 

TM 88-760 
TM 6-3820-239- 
16 

TM 5-8820-239- 
20P 

TM 6-8820-239- 
85P 

TM 6-764 
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uance Repair Parts and Special iw 
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A-6. Shipment and Storage 

TB 740-93-2 Preservation of USAMEC 

age . 

TB 740-93-3 Administrative Storage o 


Mechanical Equipment for SNf— ^ 
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APPENDIX B 

BASIC ISSUE ITEMS LIST AND MAINTENANCE 
AND OPERATING SUPPLIES 


Section I. INTRODUCTION 


Scope 

This appendix lists items which accompany 
;he pneumatic drill or are ren tired for installa- 
;ion, operation, or operator's maintenance. 

^2. General 

This Basic Issue Items List is divided into 
ihe following sections: 

n. Basic Issue Items — Section II is a list of 
items which accompany the pneumatic drill or 
lire required for the installation, operation, or 
)perator's maintenance, 

b. Maintenance and Operating Supplies — 
Section III is a listing of maintenance and 
)perating supplies required for initial op- 
jration. 

i-3. Explonation of Columns . 

The following provides an explanation of 
columns in the tabular list of Basic Issue Items, 
Section 11. 

a. Source, Maintenance, and Recoverability 
Zodes (SMR), Column (1): 

(1) Source Code, indicates the selection 
status and sources for the listed item. 
Source codes are: 


Code Erptjinilion 

of two or more units, each of which ca 
individual stock numbers and descr 
tions and arc procured and slocked £ 
can be assembled by units at indica 
maintenance categories. 

X Applied to parts and assemblies wh 

are not procured or slocked, tho morti 
ty of which is normally below that 
ihe applicable end item, and the fail 
of which should result in retirement of 
end item from the supply system. 

XI Applied to repair parU which are not p 
cured or stocked, the requirement 
which will be supplied by use of 
next higher assembly or componei 
X2 Applied to repair parU which are 

stocked. The indicated maintenance 
gory requiring such repair parts ^ 
attempt to obtain them through cannib 
zation; If not obtainable through car 
balizatlon, such repair parts will be t 
uisltloned with supporting justificat 
through normal supply channels. 

C Applied to repair parts authorized for k 
procurements. If not obtainable f* 
local procurement, such repair parts ’ 
be requisitioned through normal sup 
channels with a supporting statement 
nonavailability from \ m \ procurem< 

G Applied to major assemblies that are p 
cured with PEMA (Procurement Eqi 
ment Missile Army) funds for ini 
issue only to be used as exchange ass- 

_ . nOvT I,.,....! AM 


Cod« 


explanation 


turned for recovery or salvage. Items 
not coded are expendable. Recover- 
ability codes are: 

Code Explanation 

R Applied to repair parts and assemblies 
which are dcononucally repairable at 
DSU and G-SU activities and are nonnal- 
ly furnished by supply on an eocchange 
basis. 

T Applied to high dollar value recoverable 
repair parts which are subject to special 
handling and are issued on an exchange 
basis. Such repair parts are normally re- 
paired or overhauled at depot mainte- 
nance activities. 

U Applied to repair parts specifically selected 
for salvage by reclamation units because 
of predous metal content, critical materi- 
als, high dollar value reusable casings 
and castings. 

b. Federal Stock Number, Column (2). 
lis column indicates the Federal stock num- 
r for the item. 

c. Description, Column (3), This column 
dicates the Federal item name and any addi- 
>nal description of the item required. A part 
imGer or other reference number is followed 

the applicable five-digit Federal supply code 
r manufacturers in parentheses. Repair parts 
antities included in kits, sets, and assemblies 
e shown in front of the repair part name. 

d. Units of Issue, Column (U), This column 
licates the unit used as a basis for issue, e.g., 

, pr, ft, yd, etc, 

e. Quantity Incorporated in Unit Pack, Col- 
in (5). This column indicates the actual 
antity contained in the unit pack. 

K Quantity Incorporated in Unit, Column 
). This column indicates the quantity of the 
m used in the functional group. 

1 , Quantity Furnished With Equipment, 
\umn (7). This column indicates the quan- 
f of an item furnished with the equipment. 


(1) Figure Number, column 9a. Indi 
the figure number of the illustr 
in which the item is shown. 

(2) Item Number, column 9b. Indi 
the callout number used to refe: 
the item in the illustration, 

B-4. Explanation of Columns In the Tabi 
List of Maintenance and Operating 
Supplies — Section III 

a. Component Application, Column 
This column identifies the component ap] 
tion of each maintenance or operating si 
item. 

&. Federal Stock Number, Column (2). 
column indicates the Federal stock numbe 
the item and will be used for requisitic 
purposes. 

c. Description, Column (S). This colum 
dicates the item and brief description. 

d. Quantity Required for Initial Opera 
Column (4). This column indicates the q 
tity of each maintenance or operating su 
item required for initial operation of the e< 
ment. 

e. Quantity Required for 8 Hours Opera 
Column (6). This column indicates the 
mated quantities required for an average < 
hours of operation. 

/. Notes, Column (6), This column 
cates informative notes keyed to data appea 
in a preceding column. 

B-S. Federal Supply Code for Manufdctu 

Code Hanafaoturer 

30760 Ingersoll-Rand Co. 

New York, New York 

88038 Alemite Corp 

Long Island City, New York 

93843 Oliver Corp 

Charlefl City, Iowa 


SecHon II. BASIC ISSUE ITEMS LIST 



(88033) 6652A 


Section III. MAINTENANCE AND OPERAHNG SUPPLIES 









APPENDIX C 

MAINTENANCE ALLOCATION CHART 


Section I. INTRODUCTION 


1. General 

X. This section provides a general explana- 
n of all maintenance and repair functions 
thorized at various maintenance levels, 
f). Section II designates overall responsibil- 
' for the performance of maintenance oper- 
ions on the identified end item or component, 
le implementation of the maintenance tasks 
>on the end item or component will be con- 
stent with the assigned maintenance opera- 

c. Section in lists the special tools and test 
luipment required for each maintenance op- 
ation as referenced from section II. 

d. Section IV contains supplemental m- 
ructions, explanatory notes and/or^ ilUistia 
ons required for a particular maintenance 
mctlon. 


. ExplanaHon of Columns In Section II 

Functional Group Number. The func- 
al group is a numerical group set up on a 
itional basis. The aPP^^able functional 
iping indexes (obtained from TB 700-93- 
i'unctional Grouping Codes) are listed on 
Maintenance Assignment in the appropr - 
numerical sequence. , These 
mally set up in accordance with their lunc- 
I and proximity to each other. 

. Component Assembly Nomendatwe. 
s column contains a brief description of the 
iponents of each functional group. 

. Maintenance Ftmctions and Marntenanc 


tions for the various maintenance catcgorU 
are as follows: 


C — Operator or crew 
0 — Organizational maintenance 
P— Direct support maintenance 
H — General support maintenance 
D— Depot maintenance 

The maintenance functions are defined i 


follows: 

A— INSPECT: 


B— TEST: 


C— SERVICE: 


D— ADJUST: 


E— ALINE: 


Verify serviceability and deb 
incipient electrical or meeba 
cal failure by close visual i 
amlnatlon. 

Verify serviceability and det 
incipient electrical or mecha 
cal failure by measuring 
mechanical or electrical chat 
teristicB of the item and C( 
paring those characterls 
with authorized standai 
Tests will be made comn 
surate with test procedures ^ 
with calibrated tools anc 
test equipment referenced 
the Maintenance Asslgnm 
Operations required periodic 
to keep the item in pn 
operating condition, i.e., 
clean, preserve, drain, pi 
and replenish fuel, lubrici 
hydraulic, and deicing fl 
or compressed air supplies. 
Regulated periodically to 
vent malfunction. Ad, 
menu wlU be made com 
surate with adjustment 
cedures and associated e 
ment adjustment speclflca' 
Adjust two or more compo 


F— CALIBRATE: 


G—INSTALL: 


H--REPLACE: 


I-REPAIR: 


J— OVERHAUL: 


K— REBUILD; 


Determine, check, or rectify the 
graduation of aji instrument, 
weapon, or weapons system or 
components of a weapons sys- 
texxh 

Remove and Install the same 
item for service or when re- 
quired for the performance of 
other maintenance operations. 

Substitute serviceable compo- 
nents, assemblies and subas- 
semblies for unserviceable 
counterparts. 

Restore to a serviceable condi- 
tion by replacing unservice- 
able parts or by any other ac- 
tion required using available 
toolsi equipment and skills^ 
including welding, grinding, 
riveting, straightening, ad- 
justing and facing. 

Restore an item to a completely 
serviceable condition {as 
prescribed by serviceability 
standards developed and pub* 
Uehed by the commodity com- 
mands) by employing tech- 
niques of ^^Inspe^ and Repair 
Only As Necessary*' (IROAN). 
Maximum use of diagnostic 
and test equipment is com- 
bined with minimum disas- 
sembly during overhaul. *'Over- 
haul" may be- assigned to any 
level of maintenance except 
organizational, provided the 
time, tools, equipment, repair 
parts authorization, and tech- 
nical skills are available at 
that level. Normally, ovw- 
haul as applied to end items, 
is limited to depot mainte- 
nance lervel 

Restore to a condition compara- 
ble to new by disassembling to 
determine the condition of 


each component part and 
assembling using serviet 
rebuilt, or new assem 
subassemblies, and parts 

d. Reference Note. This column, subdiv 
into columns L and M, is provided for r« 
encing the Special Tool and Test Equipr 
Requirements (sec. Ill) and Remarks (sec, 
that may be associated with maintenance f 
tions (sec. II), 

C-3. Explanation of Columns In Section I 

a. Reference Code. This column consist 
a number and a letter separated by a dash, 
number references the Tools and Equipr 
requirements column on the Maintenance 
signment. The letter represents the spe 
maintenance function the item Is to be 
with. The letter is representative of colu 
A through K on the Maintenance Assignn 

b. Maintenance Category. This col 
shows the lowest level of maintenance aut 
ized to use the special tool or test equipn 

c. Nomenclature. This column lists the n 
or Identification of the tool or test equipn 

d. Tool Number. This column lists the r 
ufacturer^s code and part number, or Pec 
stock number of tools and test equipment 

&-4. Explanaflon of Columns In Section \ 

a. Reference Code. This column consist 
two letters separated by a dash, both of w 
are references to Section IL The first h 
references column M and the second h 
references a maintenance operation, columi 
through K. 

b. Remarks. This column .lists informs 
pertinent to the maintenance operation b 
performed, as indicated pn the Mainten 
Assignment section II. 


Component asaombfy nomenclature 


s 



B 

e 

A 

3 

s 

5 

wt 

s 



I 

mm 

1 

1 

2 

i 

3 

a 


§ 

H 

> 

s 

TooU 

And 



w 

< 

o 

A 


o 

i« 

equ^c^mer.t 


Rei 


11 REA^R AXLE 

lifts Fiaal IMve 

1$ TRACKS 

1301 Stifi pension System: 

Suspfcnslon assesmbly, track 

1302 Track Support Rollers and Brackets: 

Roller assembly, support 

bushings 

1808 Track Idlera and Brackets: 

Idler assembly, track adjuster . 

1304 Track Drive Sprocket; 

Sprocket, drive 

1305 Track Assembly 

Plate, assembly 

15 FRAME 

1501 Frame Assembly; 

Deck assembly 

Crossbar, struts 

Jb503 Towj ngr Attachments: 

Hitch, txnving 

22 BODY CHASSIS OR HULL, AND 

ACCESSORY ITEMS 
2210 Data Plates: 

Plat30s, data 

Platjes, instniction — 

48 HYDRAULIC 

4301 Hose, Pipe Fittingrs, Tublngr: 

Hose and fittings 

Tender assembly, hose support — 
4i802 Pump and Purrfp thrive: 

CoupUngr» flexible 

Pump, hydraulic 

4305 Manifold and/or Oonrtrol Valves: 

Valve, mastecr control 

Valve, knee action and turrelt 

swing ; 

4307 Hydraulic Cylinders 

4808 Reservoir 

60 PNEUMATIC EQUIPMENT 

5006 Lubrication System: 

Cap and fill tube 

Plug, drain 

Lubricator, air line 

6008 Air Intakes: 

H^see, fittings, manifolds 

Strainer, air 

Valve, shut-off 

6019 Pneumatic Motor Assembly; 

Drill assembly, drifter, 





















Component Bseombly nomenclature 


019 


Pneumatic Motor Assembly: 



h 



B 


TooU 

and 

eQuIpment 


Rer 


Motor, feed 

Gear case, feed motor 

Gear case, tramniingr motor 


F 

P 

F 


C 

C 


0 

F 

F 


F 

F 

F 


Clutjch, thix)w-out, tramming 


motor 


F 


F 


020 


Governor Pneumatic Motor: 

Control, feed motor 

Control, tramming motor 

Control, drifter rotation 

EARTH MOVING EQUIPMEiNT 
COMPONENTS 


F 

F 

F 


0 

0 

0 


p 

F 

F 


473 


47-6 


477 


Lift and Swing Mechanism: 

BearinR plate, turret 

Boom assembly 

Dumpcrank assembly 

Pin, boom bushing 

Pin, dump cylinder and turret 

Turret 

Feed and Leveling: 

Carriage assembly - 

Ceniralirser 

Chain — 

Slide, drill mounting 

Sprockets, chain 

Sprocket, gear case 

Hand Control and Linkage: 

Control, assembly, pump 

Cables, hand control 

Levers, hand control 



F 

P 

P 

F 

0 

F 


F 

P 

F 


F 

0 

0 

0 

0 

P 


P 

0 

0 


c 

c 

c 


0 0 
0 0 
0 


Section III. SPECIAL TOOL AND TEST EQUIPMENT REQUIREMENTS 


Hoferdnce 

code 

Maintenance 

level 

Nomanolature 

Tool 

number 



Mo special tools or teat erjulpmenit required^ j 



Section IV. REMARKS 


Reference 

code 

Remarks 

A ^ A 

S'orvloe only 

t.Il. 
























INDEX 



Lubrication 

ReasBembly 

Removal 

•Dabulafeed data 

dr piping diagrams 

automatic braVfis; 

Adjustment 

General 

lUKlllary Items 

lasic issue items list 

iaslc issue tools and equipment 
loom base assembly: 

Cleaning 

IHsassembly 

Gemeral 

Inspection and repair 

Installation 

Reassembly 

Removal 

loom lift cylinder: 

Cleaning 

Disassembly - 

Inspection and repair 

In^Ilation 

Reassembly 

Removall 

Tabulated data 

loom swing cylinder: 

Cleaning 

Disassembly 







Inspection and repair — 

Installation 

Roassonibly 

Uoniova) 

Tabulated data 

Checking oil levels: 
Hydraulic reservoir 
Lubricating oil reservoir 
Complete drill guide: 

Cleaning 

Disassembly 

Inspection and repair 

Reassembly 

Complete drii) mounting: 

Cleaning 

Disassembly 

General 

Insptvction and repair 

Installation 

Reassembly 

Removal 

Complete traction drive: 

Cleaning 

Disassembly 

General 

Inspection ami repair 

Installation 

Lubrication , 

Reassembly 

Removal 

Compressor requirements 
Controls and instruments 


6-12 

8-81 

6-13 

3-8D 

1-4 

3-12 

3-9 

6-11 

6-10 

6-12 

6-13 


6-11 

6-10 

6-8 

6-12 

5- 12 

6 - 18 
6-12 

6-81 

6-80 

6-78 

0-82 

6-17 

8-11 

6-88 

B-17 

1--8 

2-9 


Daily preventive maintenance 8-6 

Doscri]>Lion: 

Drilling 

Drifter drill positioning 

General 

Pneumatic drill 

Propelling controls 

Towing 

Tramming 

Difference in models 

Dinienaioas and weight 

Disengaging clutch 

Dismantling for movement 
Drifter drill: 


Cleaning g _4 

Disassembly ^3 

General 8—32 

Inspection and repair 6_5 

Installation - 8-34 


1-3 

1-3 

1-8 

.. 1-8 
.. 1-8 

1- 3 
1-8 
1-6 

w- 1 — 4 

2 - 6 

„ 2-6 


Cleaning 

Disassembly 

Inspection and repair 

Installation 

Reassembly 

Removal 

Tabulated data 

Drill mounting plate: 

Cleaning 

Disassembly 

Inspection and repair 

Reassembly 

Drilling 

Dump cylinder; 

Cleaning 

Disassembly * 

Inspection and repair 

Installation 

Rereissembly 

Removal 

Tabuloibed d.aba 

Peed chain: 

Adjustment 

Cleaning 

General 

Inspection 

• Installation 

Efemova! 

Tabulated data 

Pilling hydraulic reservoir 

Pilling lubricating oil reservodr 
Pinal drives 

Disassembly 

Reassembly 


— MO 

— M9 
Ml 

S^7 

~ M2 

— .M6 

— 1-4 

. — Ml 
— » 6-10 

— 6-12 
6-18 

— 2-11 

... 6-58 

e-B2 

— M4 
... 8-47 

6-66 

8-46 
... 1-4 


. 8-25 
. 8-27 
.. 8-24 
. S-27 
- 8-28 
- ^26 
1-4 

. 8-12 
. 8-0 

. M2 
.. 6-06 


hydraulic boom assembly: 

Cleaning 

Disassembly 

General 

Inspection and repair 

Installation 

Reassembly 

Removal 

Hydraulic cylinders : 

General 

Installation 

Removal 

Tabulaited daita 

HTydraulic piping diagram 
FfydrauUc pump; 

Cleaning 


M7 

M6 

M4 

6-68 

8-16 

M9 

8-18 

MB 

8-47 

3-46 

1-4 

1-4 

6-18 

6-17 


<]^oaning 

Disassembly 

General 

Inspection and repair . 

Installation 

Roassembly 

Removal 

Hydraulic pump coupling-^. 

Installation 

Removal 

Tabulated data 

Hydraulic reservoir: 

Cheeking oil level 

General 

Servicing 

Hydraulic valve: 

Cleaning 

Disassembly 

Inspection and repair _ 

Reassembly 

Tabulated data 

Hydraulic valve assembly: 

Cleaning - 

Disassembly 

Gemeral 

Inspaodion and repair . 

Installation 

Reassembly 

Removal 


6-18 

6-17 

3 - 42 , 6-16 
6-19 
8-44 
6-20 
8-48 

8-44 

3 - 43 
1-4 

5 - 12 
8-22 
8-518 

6 - 26 
6-24 
6-26 
6-27 

4 - 4 

6-26 

6-24 

8 - 57 , 6-22 
6-26 
8-69 
6-27 
8-68 


Identification plate 

Inspecting and .servicing ef^uipment 

Installation of separately packed components 
Installation or setting up instructions 

Lifting* pneumatic drill 

Lubricating oil reservoir maintenance 

Lubrication: 

Air feed motor 

Detailed information 

General 

Propelling air motors 

Traction drive 

Traction unlit 

IjUbricator metering valve setting 

Main air valve: 

Cleaning 

Disassembly 

General 

Inspection and repair 

Installation 


. 1-4 
. 2-3 
. 2-4 
2-6 

- 2-1 
- 3-9 


3-14 

3-4 

3 -^ 

3-11 

S-II 

8-18 

8-10 


6-82 

6-81 

8 - 48 , 6-29 

6-3S 

8-60 


nspection and repair 

teaasmibly ^9 

Inteaianoe allocation chan 

inte nance and operating; supplies _ 

nifold lubricajtor: 

Mwitiing g_g 2 

Wsassembly - 


— 6-^ 

— 6-31 

— 8-48,6-29 


nspecfcion and isspair g_^3 

nstallation 

leasscfmbly 

Removal 3_49 

filter service 3_4 

^ration ; 

)usty or sandy areas 2-16 

Extreme cold 2-14 


xtreme heat 



CO (£) CO C6 CO c6 OQ 






e-11 

g-61 

1-4 


eassenibly 

emoval 

abulated data 

pelUng motor control valve (see propelling oofntrols) 


trier) y preventive maintenance 8-7 

ord and report forms. 1-2, 4-2 

erencos 

nstallation after movement 2-7 

easing brakes 2-5 

note control manifold: 

leaning - 8-11 

disassembly — — 8-10 

leneral - 8-64 

nspoction and repair - 6-12 

nstallation 8-60 

Leassermbly 6-13 

lemoval 8-55 

)air and replacement standards 4-4 

um line oil filter: 

Jleaning 6-46 

)isassembly 6-45 

kjneral 6-48 

nspection and repair 6-47 

nstallation 6-49 

Reassembly 6-48 

Removal 6-44 

Servicing 8-4 

'abulat^ data 1-4 

>pe 

)lrect and general support and depot maintenance instructions 4-1 

)perator and organizational maintenance instructions , 1-1 

ling lubricator metering valve 8-10 

scial tools and equipment 8-1, 6-1 

^cially designed tools and equipment 5-2 

irting procedure 2-11 

>pping procedure 2-12 

ction oil filter service 3-4 

Ing cylinder: 

'"leaning 8-6S 

Disassembly 6-62 

inspection and repair 8-64 

installation 8-47 

Jteassembly 6-65 

Removal 3-46 

Pabulated data 1-4 

bulated data 1-4, 4-4 

rottle valve: 
leaning 
[Disassembly 
Grenerat 


8 -: 


8-46 

8-45 

8-48 


U0 data 

hitch: 

saningr 6-100 

aassembly 6-99 

iveral 3^39, 0-97 3-1 

apectlon and i^epair 6-101 

rtallation 5-^1 

assembly 6-102 

moval 8-40 

buLated data 1-4 

ng* the pneumatic drill 1-3, 2-5 1 

k assembly: 

IJustmetnt 3-86 

jaasembly 6-92 

assembly 6-95 

k idler aaseimblies : 

jasseanbly 6-92 

assembly 6-96 

k roller asseimbiles : 

sassembly 6-92 

assembly 6-96 

tion drive (see complete traction drive) 
tion unit.’ 

aning 6-93 

jaasembly 6-92 

tieral 3-36, 6-90 8-l< 

fpection and repair - - — - — - — 6—94 

brication 3^18 

BLssambly 6-96 

•vicing - 3-36 

bulated data 4-4 

ack adjustment 3-36 

iming 1-3, 2—6 1- 

bleshooting 3-16—3—21, 8-1. 

6-3—5-10 5 

wiing equipment — 2-1 

eking equipment 2-2 



Official: 


Chief of Staff. 


KENNETH G. WICKHAM, 

Major General, United States Army, 
The Adjutant General, 

DJetrlbutdon ; 


Active Army: 

USASA (2) 

ACSI (1) 

DCSLOG (1) 

CNGB (1) 

TSG (1) 

CofEngw (8) 

ACaC-E (1) 

Dir of Trans (1) 

CofSptS (1) 

USAMB (1) 

USAIB (2) 

USARADBD (2) 
USAAESWBD (2) 
USAAVNTBD (2) 

USA Arty B(i(2) 

USA Armor Bd (2) 
USCONARC (8) 

OS Maj Corad (6) except 
USARJ (1) 
USASETAP (2) 

USAMC (1) 
USAMECOM (46) 
USACDCEC (10) 

MDW (1) 

Armies (2) 

Corps (2) 

USAC (1) 

Dlv (2) 

Engr Bde (1) 

USMA (2) 


Engr Dep (10) 

Army Dep (2) except 
TOAD (8) 

BAMTMTS (2) 

WAMTMTS (2) 

MOTBA (1) 

MOTBY (1) 

MOTKI (1) 

MOTSU (1) 

Dlv Ebet (2) 

Engr Diet (2) 

Engr Cen (6) 

Engr FLDMS (2) 

Ft Knox FLDMS (10) 

AMS <8) 

MAAO (1) 

JBUSMC (1) 

USARMA (1) 

USARMIS (1) 

USACOMZEUR (2) 

Pld Cored, DASA (8) 
USAREUR Engr Proc Cen (2) 
USAREUR Engr Sup Con Agcy 
USA Mbl Equip R&D Cen (3) 
Unite org under fol TOE i 

5- 48 (2) 

6- 287 (6) 

6-252 (6) 

5-267 (1) 

5-278 (5) 

5-279 (2) 

fr-600{EA, EB) (2) 


Svc Colleges (2) 

Br Svc Sch (2) ; 

Gen Dep (10) ^ 

NG: None. 

VSAR; Same as Active Army except allowance is one (1) copy for each unit. 


For explanation of abbreviations used, see AR 320-50. 
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